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EXPfl^? MAIL NO.: 111,1420126821 S 
DAI 1 MAIi.l I): OC TOBFR 5. 2000 

NOVEL POLYPEPTIDES, THEIR NUCLEIC AC IDS, AND METHODS FOR THEIR USE IN 
5 ANGIOCENESIS AND VASCULARIZATION 

FIELD OF THE INVENTION 
The present invention relates generally to the identification and isolation of novel DNA and their 
encoded intracellular polypeptides designated herein as 'PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO- 
10 C-MG.64 or PRO-C-MG.72" polypeptides, whose gene expression is modulated in cells undergoing 

angiogenesis and/or vascularization. Accordingly, the present invention further relates to compositions and 
methods useful for promoting or inhibiting angiogenesis and/or neo- or cardio- vascularization in mammals m 
need of such biological effect. This includes the diagnosis and treatment of cardiovascular disorders as well as 

oncological disorders. 

15 BACKGROUND OF THE INVENTION 

Intracellular proteins play important roles in, among other things, the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g.. proliferation, migration, 
differentiation, or interaction with other cells, is typically governed by information received from other cells 
and/or the immediate environment. This information is often transmitted by secreted polypeptides (for instance, 

20 mitogenic factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) 
which are, in turn, recognized by and activate diverse cell receptors or membrane-bound proteins. Each 
activation signal initiates a specific, signal transduction pathway composed of intracellular proteins (e.g.. protein 
kinases. DNA-binding regulatory proteins, protein processing proteins, proteases, glycosidases) resulting in the 
modulation, either up- or down-regulation, of the activity, expression, or amount of other intracellular proteins 

25 involved in or necessary for the cell's fate in response to the signal. For example, detectable changes in the 
RNA or protein levels of intracellular proteins necessary for cell growth or differentiation in response to 
appropriate transduction of signals can be controlled in part by receptor-mediated phosphorylation of signal- 
induction-pathway related intracellular proteins. 

Intracellular proteins and their gene sequences have various industrial applications, including as drug 

30 targets for pharmaceuticals, diagnostics, pharmaceuticals, biosensors, and bioreactors. While most protein drugs 
available at present are secreted cytokines or their antibody mimics, most targets of small molecule, peptide, or 
antisense drugs are intracellular proteins or the intracellular genes that encode them. For example, such drugs 
can interact with an intracellular protein target to block its activity and disrupt the related signal transduction 
pathway, thereby stopping (or modulating) the cell's response or activity controlled by that pathway. Both 

35 industry and academia are undertaking efforts to identify new. native intracellular proteins and their genes, the 
signal transduction pathways in which they function, and the proteins or genes they modulate. Classically, such 
genes and their proteins are discovered by binary comparison studies in which a differential analysis is made ot 
RNA or protein upon a cell or tissue response to a certain stimulus. 

One consequence of cellular response is the formation of new blood vessels, which can occur by two 
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related mechanisms: angiogWs-thc growth of new vessels from pre-exist ^Rssels-and vasculogenesis- 
,he formation of vessels through aggregation of endothelial cells. All blood vessel inner surfaces are lined u ith 
endothelial cells. Vascular endothelial cells, at the interface between blood and extravascular space, play 
prominent roles in maintaining cardiovascular homeostasis and mediate pathophysiologic responses to injury, 
for example, angiogenes.s occurs in the adult during events such as wound healing and ovulation. During 
angiogenesis, endothelial cells responding to environmental stimuli undergo a number of cellular alterations and 
responses, resulting in a complex senes of steps, which involve degradation of the basement membrane by 
cellular proteases, penetration and migration of endothelial cells into the extracellular matrix, endothelial 
proliferation, and the formation of interconnected vascular networks. This formation of new vessels takes place 
in distinct phases that entails and relies upon modulation or expression of a variety of intracellular proteins, 
extracellular matrix components, proteases and protease inhibitors, inflammatory molecules, chemokines. and 
molecules involved in cell division and proliferation, eytoskeletal rearrangement, adhesion molecules and also 
apoptosis of certain endothelial cell populations. 

Endothelial cells also undergo angiogenesis during the neovascularization associated with tumor 
growth and metastasis and a variety of non-neoplastic diseases or disorders. In the case of tumor growth, 
angiogenesis appears to be crucial for the transition from hyperplasia to neoplasia, and for providing 
nourishment to the growing solid tumor (Folkman. et al.. Nature 339:58 (1989,). Angiogenes.s allows tumors 
to be in contact with the vascular bed of the host, which provides a route for metastasis of the tumor cells. In 
fact, the progression of solid tumor grow th and metastasis depends on angiogenesis. as supported for example, 
by studies showing a correlation between the number and density of microvessels in histologic sections of 
invasive human breast carcinoma and actual presence of distant metastases (Weidner, ct a].. New Engl. J. Med.. 
324; 1 ( 1 99 1 )). Recent data suggests that blocking new blood vessel growth can slow tumor growth by cutting 
off the supply of oxygen and nutrients, without a new blood supply tumors cannot grow more than about 1-2 
mm in diameter. Thus new angiostatic therapies to treat cancer are desired. 

There exists a need for additional products, methods and assays that provide a means to control signal 
transduction pathways and thereby modulate cellular and tissue response and activity. Such products, methods 
and assays will provide benefit in numerous medical conditions and procedures. 

In view of the role of vascular endothelial cell growth and angiogenesis in many diseases and disorders, 
it is desirable to have a means of modulating one or more of the biological effects causing these processes, in 
order to provide benefits such as enhancing repair or maintenance of blood vessels and reducing or inhibiting 
cancer and tumor progression. It is also desirable to have a means of assay ing for the presence of pathogenic 
polypeptides in normal and diseased conditions, and especially cancer. Further, as there is no generally 
applicable therapy for the treatment of cardiac hypertrophy, the identification of factors that can prevent or 
reduce cardiac mvocvte hypertrophy is of pnmarv importance in the development of new therapeutic strategies 
to inhibit pathophysiological cardiac growth. 

While there are several treatment modalities for various cardiovascular and oncologic disorders . there 
is still a need for additional therapeutic approaches. As a further means to address these existing needs, the 
identification and characterization of novel intracellular polypeptides designated herein as "PRO-C-MG.2. PRO- 
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C-MG.12. I'RO-C-MCi^.x W^C-MG.64 or PRO-C-MG.72" polypeptides J^^rovided. 

SUMMARY OF lUt. INVENTION 
cDNA clones, designated herein as DNA-C-MG. 2- 1 776. DNA-C-MG. 12-1776. DNA-C-MG.45- 1 776. 
5 DNA-C-MG.64-1776 or DN A-C-.MG.72- 1 776. that encode a novel polypeptide designated in the present 
application as "PRO-C-MC. 2, PRO-C-MG.I2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72". 
respectively, have been identified, whose DNA-( -MG 2- 1 776. DNA-C-MG. 12- 1 776. DNA-C-MG.45-1 776. 
DNA-C-MG.64-1776 or DN A-C-MG.72- 1 776 RNA is modulated in cells undergoing tube formation by 
endothelial cells, which is a necessary step in the development of a blood vessel during angiogenesis and 

10 vasculogcncsis. Differential cDNA screening, GeneCal!ing ,M technology, was applied to human umbilical cord 
endothelial cells (HUVECS) undergoing tube formation in collagen gels in the presence of growth factors, 
mimicking the angiogenic environment of endothelial cells in vivo. The three dimensional gel is pre-requisite 
for the differentiation and fusion of endothelial cells into tubes; HUVECS grown on the surface of gelatin or on 
plastic do not undergo tube-formation. 

1 5 Accordingly, the present invention concerns compositions and methods for promoting or inhibiting 

angiogenesis and/or vascularization, preferably neo- or cardio-vascularization in mammals, and for identifying 
additional molecules providing that benefit. The molecules of the present invention are believed to be useful 
druns for the diagnosis and/or treatment (including prevention) of disorders where such effects are desired, such 
as the promotion or inhibition of angiogenesis, inhibition or stimulation of vascular endothelial cell growth, 

20 stimulation of growth or proliferation of vascular endothelial cells, inhibition of tumor growth, inhibition of 
aneiotienesis-dependent tissue growth, stimulation of angiogenesis-dependent tissue growth, inhibition of 
cardiac hypertrophy and stimulation of cardiac hypertrophy, e.g., for the treatment of congestive heart failure. 
The present invention provides methods for promoting or inhibiting angiogenesis by supplying to endothelial 
tissue an effective amount of a compound of the invention. Also provided are methods for treating a tumor, 

25 reducing the size of a tumor, reducing the vasculature supporting a tumor or reducing the tumor burden of a 
mammal by administering an effective amount of a compound of the invention. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising a nucleotide 
sequence that encodes a PRO-C-MG.2, PRO-C-MG.12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 
polypeptide. 

30 In one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence having at least 

about 80% sequence identity, with increasing preference for each one percent increase in sequence identity, to at 
least about 99% sequence identity to (a) a DNA molecule encoding a PRO-C-MG.2. PRO-C-MG. 12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide having the sequence of amino acid residues from about 1 
to about 577 of SFQ ID NO:2. about 1 to about 474 of SEQ ID NO: 4. about I to about 506 of SEQ ID NO: 18. 

35 about 1 to about 344 of SEQ ID NO: 16. or about I to about 633 of SEQ ID NO: 14, respectively, or (b) the 
complement of the DNA molecule of (a), or a DNA molecule encoding the PRO-C-MG.2. PRO-C-MG.12. 
PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide encoded by the ATCC-deposited DNA of the 
invention as described herein. 
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In another embodmie.ft isolated nucleic acid molecule comprises drftdeotide sequence encoding a 
PRO-C-MG.2. PRO-CMC, I 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-,V1(,72 polypeptide havmg the 
sequence of ammo acid residues from about I to about 577 of SIX,) 11) NO:2. about 1 to about 474 of SEQ II) 
NO: 4. about 1 to about 506 ofSI.Q ID NO: 18. about I to about 344 of SEQ If) NO: 16. or about I to about 
633 of SEQ II) NO: 14. respectively, or (b) the complement of the nucleotide sequence of (a), or the A TCC- 
deposited DNA encoding a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
polypeptide. 

In other embodiments, the isolated nucleic acid molecule comprises a nucleotide sequence having at least 
about 80% sequence identity, with increasing preference for each one percent increase in sequence identity, to at 

least about 99% sequence identity to l*\ •> FYM a m n i^.,u ,„,..„. .i . 

^..^c ._c..l..\ i„, „ lt,n,\ mouwii. Having die sequence of nucieotiaes trom about 66 to 

about 1 796 of SEQ ID NO: 1 . about 465 to about 1 886 of SEQ ID NO:3, about 27 1 to about 1 788 of SEQ ID 
NO: I 7. about 267 to about 1 298 of SEQ ID NO: 1 5, or about 7 1 to about 2059 of SEQ ID NO: 1 3. respectively, 
(b) the complement of the DNA molecule of fa), or the ATCC-deposited DNA encoding a PRO-C-MG.2, PRO- 
C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide. 

In another embodiment, the isolated nucleic acid molecule comprises (a) the nucleotide sequence of from 
about 66 to about 1796 of SEQ ID NO: I, about 465 to about 1886 of SEQ ID NO:3, about 271 to about 1788 of 
SEQ ID NO: 17. about 267 to about 1298 of SEQ ID NO: 15. or about 71 to about 2059 of SEQ ID NO: 13. 
respectively, or (b) the complement of the nucleotide sequence of (a), or the deposited DNA encoding a PRO-C- 
MG 2, PRO-C-MG. 12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide. 

In another embodiment, the invention concerns an isolated nucleic acid molecule which encodes an active 
PRO-C-MG.2. PRO-C-MG. 12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide as defined herein 
comprising a nucleotide sequence that hybridizes to the complement of a nucleic acid sequence that encodes 
amino acids about 1 to about 577 of SEQ ID NO:2, about 1 to about 474 of SEQ ID NO: 4, about 1 to about 
506 ofSEQIDNO: 18, about 1 to about 344 of SEQ ID NO: 16, or about 1 to about 633 of SEQ ID NO: 14, 
respectively. Preferably, hybridization occurs under stringent hybridization and wash conditions. 

In yet another embodiment, the invention concerns an isolated nucleic acid molecule which encodes an 
active PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide as defined 
herein comprising a nucleotide sequence that hybridizes to the complement of the nucleic acid sequence 
between about 66 to about 1 796 of SEQ ID NO: 1 . about 465 to about 1 886 of SEQ ID NO:3. about 27 1 to about 
I 788 of SEQ ID NO: 1 7, about 267 to about 1 298 of SEQ ID NO: 1 5, or about 7 1 to about 2059 of SEQ ID 
NO: 1 3. respectively. Preferably, hybridization occurs under stringent hybridization and wash conditions. 

In a further embodiment, the invention concerns an isolated nucleic acid molecule which is produced by 
hybridizing a test DNA molecule under stringent conditions with (a) a DNA molecule encoding a PRO-C-MG 2. 
PRO-C-MG.12. PRO-C-MG.45 . PRO-C-MG.64 or PRO-C-MG.72 polypeptide having the sequence of amino 
acid residues from about 1 to about 577 of SEQ ID NO:2. about 1 to about 474 of SEQ ID NO: 4. about I to 
about 506 ofSnOIDNO: 18. about 1 to about 344 of SEQ ID NO: 16. or about I to about 633 of SEQ ID NO: 
14. respectively, or (b) the complement of the DNA molecule of (a), and. if the test DNA molecule has at least 
about an 80% sequence identity, with increasing preference for each one percent increase in sequence identity. 
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lubridi/able to the DNA molecule encoding a PRO-C-MG.2. PRC )-C-MG. I 2. PRO-C-MG.45. PRO-C-MG 64 
or PRO-C-MC 1.72 polypeptide having the sequence of amino acid residues from about I to about 577 of SI.Q ID 
N():2. about 1 to about 474 of ShQ |[) NO; 4. about I to about 506 ot ShQ II) NO: IK. about I to about 344 of 
ShQ ID NO: 16. or about 1 to about 633 of SHQ II) NO: 14. respective!) . have at least about 596 and 1535 
nucleotides, respectively. 

In another embodiment, the invention concerns an isolated PR< 1-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. 
PRC >-C-MG64 or PRO-C-MO. 72 nucleic acid molecule comprising (a) a nucleotide sequence encoding a 
polypeptide scoring at least about 80* u positives, with increasing preference tor each one percent increase in 
positives, to at least about 99°/o positives when compared with the amino acid sequence of residues about i to 
about 577 of ShQ ID NO:2 or about 1 to about 474 of ShQ ID NO:4, respectively, or (b) the complement of the 
nucleotide sequence of (a). 

Another embodiment is directed to fragments of a PRO-C-MG.2, PRO-C-MO. 1 2. PRO-C-MG.45, PRO-C- 
MG 64 or PRO-C-MG.72 polypeptide coding sequence that can find use as. for example, hybridization probes 
or for encoding fragments of a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG 72 poly peptide that can optionally encode a polypeptide comprising a binding site for an anti-PRO-C- 
MG 2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 binding target, preferably an 
antibody, a natural PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
intracellular binding target, or a nonnatural binding agent. Such nucleic acid fragments are usually at least 
about 20 nucleotides in length with increasing preference to at least about 1000 nucleotides in length, wherein in 
this context the term "about" means the referenced nucleotide sequence length plus or minus 10% of that 
referenced length. In a preferred embodiment, the nucleotide sequence fragment is derived from any coding 
region of the nucleotide sequence shown in ShQ ID NO: I or ShQ ID NO:3. Also contemplated are the PRO- 
C-MG.2, PRO-C-MG.12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide fragments encoded by 
these nucleotide molecule fragments, preferably those PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C- 
MG 64 or PRO-C-MG.72 polypeptide fragments that comprise a binding site for an anti-PRO-C-MG.2, PRO-C- 
MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 binding target, preferably an antibody, a natural 
PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 intracellular binding target, 
or a nonnatural binding agent. 

In another embodiment, the invention provides a vector comprising a nucleotide sequence encoding PRO- 
C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 or variants thereof. 1 he vector can 
comprise any ot the isolated nucleic acid molecules identified herein. 

A host cell comprising such a vector is also prov ided. The host cells can be vertebrate, mammalian, 
fungal, plant, or bacterial cells. Preterred arc yeast cells. CHO cells. E coli. yeast, human or mouse cells A 
process for producing PRO-C-MG 2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG.72 
polypeptides is further provided and comprises culturing host cells under conditions suitable for expression of 
PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 in order to produce the PRO- 
C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polv peptide. In a further 
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embodiment, the PRC )-L -M^PRO-C-MG. i 2. PRO-C-MG.45. PRo-C-Mv^^or PRO-C-MG.72 pol> peptide 
can be recovered from the cell culture. As used throughout, "cell culture" includes the cells or cell medium. 

In another embodiment, the invention provides isolated PRO-C-MG 2. PRO-C-MG. 12. PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 polypeptide encoded b> any of the isolated nucleic acid sequences identified 
5 herein. 

In a specific embodiment, the invention provides isolated native sequence PRO-C-MG.2. PRO-C-MG. 1 2. 
PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide, which in certain embodiments, includes an 
amino acid sequence comprising residues from about 1 to about 577 of SEQ ID NO:2. about 1 to about 474 of 
SEQ ID NO: 4, about I to about 506 of SEQ ID NO: 18. about 1 tu about 344 of SEQ ID NO: 16. or about 1 to 
10 about 633 of SEQ ID NO: 14. respectively. 

In another embodiment, the invention concerns an isolated PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 polypeptide, comprising an amino acid sequence having at least about 80% 
sequence identity, with increasing preference for each one percent increase in sequence identity, to at least about 
99% sequence identity to the sequence of amino acid residues from about I to about 577 of SEQ ID NO:2. 
15 about 1 to about 474 of SEQ ID NO: 4. about 1 to about 506 of SEQ ID NO: 18. about I to about 344 of SEQ 
ID NO: 16. or about I to about 633 of SEQ ID NO: 14, respectively. 

In a further embodiment, the invention concerns an isolated PRO-C-MG.2. PRO-C-MG. 12. PRO-C- 
MG.45, PRO-C-MG 64 or PRO-C-MG.72 polypeptide comprising an amino acid sequence having at least about 
80% sequence identity, with increasing preference for each one percent increase in sequence identity, to at least 
about 99% sequence identity to an amino acid sequence encoded by the human protein cDNA deposited with 
the ATCC as described herein. 

In a further embodiment, the invention concerns an isolated PRO-C-MG.2, PRO-C-MG. 12, PRO-C- 
MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide comprising an amino acid sequence scoring at least 
about 80% positives, with increasing preference for each one percent increase in positives, to at least about 99% 
positives when compared with the amino acid sequence of residues from about 1 to about 577 of SEQ ID NO:2. 
about 1 to about 474 ofSEQIDNO:4, about 1 to about 506 of SEQ ID NO: 18, about 1 to about 344 of SEQ 
ID NO: 16. or about 1 to about 633 of SEQ ID NO: 14, respectively 

In yet another embodiment, the invention concerns an isolated PRO-C-MG.2, PRO-C-MG. 12, PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide, comprising the sequence of amino acid residues from 
about 1 to about 577 of SEQ ID NO:2. about 1 to about 474 of SEQ ID NO: 4. about 1 to about 506 of SEQ ID 
NO: 18. about 1 to about 344 of SF.Q ID NO: 16. or about I to about 633 of SEQ ID NO: 14. respectively, or a 
fragment thereof Which is biologically active or sufficient to provide a binding site for an anti-PRO-C-MG.2. 
PRO-C-MG. 12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 binding target, preferably an antibody, a 
natural PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG.72 intracellular binding 
target, or a nonnatural binding agent, w herein the identification of PRO-C-MG.2. PRO-C-MG. 12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide fragments that possess biological activity or provide the 
binding site can be accomplished in a routine manner using techniques which are well known in the art. 
Preferably, the PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 fragment 
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ft A 

retains u qualitative biologicjWrctivity of a native PRO-C-MG.2. PR( )-C-McJ^TPR( )-C-MG.45. PRO-C- 
MCi.64 or PRO-C-MG.72 polypeptide. 

In a still further embodiment, the invention provides a polypeptide produced by (i) hvbridi/in» a test DNA 
molecule under stringent conditions with (a) a DNA molecule encoding a PRO-C-MG.2. PRO-C-MG 12. PRO- 
C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide having the sequence of ammo acid residues from 
about 1 to about 577 of SHQ II) NO:2, about I to about 474 of SKQ ID MO: 4. about I to about 506 of SliQ If) 
NO: 1 8. about 1 to about 344 of SI (.) ID NO: 16. or about 1 to about 633 of SI O ID NO: 14. respectively, or (b» 
the complement of the DNA molecule of (a), and if the test DNA molecule has at least about an 80% sequence 
identity, with increasing preference for each one percent increase in sequence identity, to at least about 99% 
sequence identity to (a) or (b), (n) culturmg a host cell comprising the test DNA moiecuie under conditions 
suitable for expression of the polypeptide in order to produce the polypeptide, and then optionally (iii) 
recovering the polypeptide from the cell culture. 

In another embodiment, the invention provides chimeric molecules comprising a PRO-C-MG.2, PRO-C- 
MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide fused to a heterologous polypeptide or 
amino acid sequence, wherein the PRO-C-MG 2. PRO-C-MG.I2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 polypeptide can comprise any PRO-C-MG.2, PRO-C-MG. 12, PRO-C-MG.45, PRO-C-MG.64 or PRO- 
C-MG.72 polypeptide, variant or fragment thereof as described herein. An example of such a chimeric 
molecule comprises a PRO-C-MG.2, PRO-C-MG. 12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 
poly peptide fused to an epitope tag sequence, a Fc region of an immunoglobulin, or a secretion signal peptide. 

In one embodiment, the present invention provides a composition comprising a PRO-C-MG.2. PRO-C- 
MG. 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide in admixture with a pharmaceuticals 
acceptable carrier. In one aspect, the composition comprises a therapeutically effective amount of the 
polypeptide. In another aspect, the composition comprises a further active ingredient, namely, a cardiovascular, 
endothelial or angiogenic agent or an angiostatic agent, preferably an angiogenic or angiostatic agent. 
Preferably, the composition is sterile. 

In a further embodiment, the present invention provides a method for preparing such a composition useful 
for the treatment of a cardiovascular, endothelial or angiogenic disorder comprising admixing a therapeutically 
effective amount of a PRO-C-MG.2. PRO-C-MG. 12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
polypeptide with a pharmaceutically acceptable carrier. 

In another embodiment, the invention provides an antibody as defined herein which specifically binds to a 
PRO-C-MG 2. PRO-C-MG. 12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide as described 
herein. Optionally, the antibody is a monoclonal antibody, an antibody fragment or a single chain antibody. 

In yet another embodiment, the invention concerns agonists and antagonists of a native PRO-C-MG.2. 
PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide as defined herein. Preferably, 
the agonist or antagonist is a molecule that modulates PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG.72 biological activity by acting at the post-translational. translational. transcriptional, or 
translocational level. In a particular embodiment the agonist or antagonist is an anti-PRO-C-MG 2. PRO-C- 
MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antibody, an antigene molecule (sense or antisense). 
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a PRO-C-MG.2. I'RlK -MdiP PRO-C-MG.45. PRO-C-MG.64 or PRO-C gene (e.g. for gene therapy ) 
or a small molecule. 

In one such embodiment are therapeutic PRO-t'-\1(i.2. PRO-C-MG. 1 2, l'l<( )-C-M( i .45. PR()-C"-M(i.64 or 
PRO-C-MG 72 nucleic acids that are used to modulate cellular expression or intracellular concentration or 
5 avuilabilitv of active PRO-C-MG 2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 These 
nucleic acids include antigene compounds, more topically antisense: single-stranded sequences comprising 
complements of the disclosed PRO-C-MG.2. PRO-C-MG .12. PRO-C-MG .45. PRO-C-MG.64 or PRO-C- 
MG. 72 nucleic acids, and also inc lude nuc leic acid expressing PRO-C-MG.2 and PRO-C-MG. I 2 for gene 
therapy. Antigene modulation of PRO-C-MG.2. PRO-C-MG. I 2, PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 

10 MG 7? expression can employ PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C- 
MG 72 antisense nucleic acids operably linked to gene regulatory sequences. Cell are transfected with a vector 
comprising an PRO-C-MG 2 PRO-C-MG. 1 2. PRO-C-MG 45. PRO-C-MG 64 or PRO-C-MG. 72 sequence with 
a promoter sequence oriented such that transcription of the gene yields an antisense transcript capable of binding 
to endogenous PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 encoding 

15 niRNA. Transcription of the antisense nucleic acid may be constitutive or inducible and the vector may provide 
for stable e.xtrachromosomal maintenance or integration. In yet another embodiment, single-stranded antigene 
nucleic acids that bind to genomic DNA or RNA encoding a PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG 45. 
PRO-C-MG 64 or PRO-C-MG. 72 are administered to the target cell, in or temporarily isolated from a host, at a 
concentration that results in a substantial reduction in PRO-C-MG 2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C- 

20 MG 64 or PRO-C-MG. 72 expression. 

in one embodiment provided are PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO- 
C-MG. 72 compounds that have one or more PRO-C-MG 2. PRO-C-MG. 1 2. PRO-C-MG 45. PRO-C-MG.64 or 
PRO-C-MG 72-specific binding affinities, including the ability to specifically bind at least one natural human 
intracellular PRO-C-MG.2, PRO-C-MG. 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG 72-specific binding 

25 target or a binding agent such as a anti-PRO-C-MG.2, PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO- 
C-MG. 72-specific antibody or agent identified in assays as described herein. Natural PRO-C-MG.2. PRO-C- 
MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 binding targets are readily identified by screening 
cells, membranes and cellular extracts and fractions w ith the disclosed materials and methods. For example, 
two-hybrid screening using PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG. 72 

30 fragments are used to identify intracellular targets which specifically bind such fragments 

In another embodiment, the present invention provides a composition comprising an agonist or antagonist 
of a PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG. 72 polypeptide in 
admixture with a pharmaceutical!) acceptable carrier. In one aspect, the composition comprises a 
therapeutically effective amount of the agonist or antagonist. In another aspect, the composition comprises a 

35 further active ingredient, namely , a cardiovascular, endothelial or angiogenic agent or an angiostatic agent, 
preferably an angiogenic or angiostatic agent. 

In a further embodiment, the present invention provides a method for preparing such a composition useful 
for the treatment of a cardiovascular, endothelial or angiogenic disorder comprising admixing a therapeutical!) 
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effective amount of a PRO-1^^. 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C^fe.64 or PRO-C'-M( 1.72 
polypeptide agonist or antagonist with a pharmaceutical!;, acceptable carrier. 

In one embodiment, the invention provides efficient methods of identify ing compounds active at the level 
of a PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG. 45. PRO-C-MG. 64 or PRO-C-MG 72 modulatable cellular 
tunction. Generally, these screening methods involve assaying for compounds which modulate a PRO-C-MG. 2. 
PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG. 72 interaction with a natural PRO-C-MG. 2. 
PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG. 64 or PRO-C-MG. 72 binding target. The methods are amenable 
to automated, cost-effective high throughput screening ot chemical libraries for lead compounds. Assays for 
binding agents are provided including protein-protein binding assays, immunoassays, and cell based assavs. A 
preferred assay is a high-through put cell-based or in vitro binding assay. For example, the PRO-C-MG. 2. 
PRO-C-MG . 12, PRO-C-MG.45. PRO-C-MG. 64 or PRO-C-MG. 72 compositions can be part of a fusion product 
with another peptide or polypeptide, e.g. a polypeptide that is capable of providing or enhancing protein-protein 
binding, stability under assay conditions, or a tag for detection or anchoring. The assay mixtures can contain a 
natural intracellular PRO-C-MG. 2. PRO-C-MG. 1 2. PRO-C-MG.45, PRO-C-MG 64 or PRO-C-MG 72 binding 
target, or active portion thereof. The assay mixture can also contain a candidate pharmacological agent. The 
resultant mixture is incubated under conditions where, but for the presence of the candidate pharmacological 
agent, the PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG. 64 or PRO-C-MG. 72 specifically binds 
the cellular binding target, portion or analog with a reference binding affinity. A detected difference in the 
binding affinity of the PRO-C-MG. 2, PRO-C-MG. 12, PRO-C-MG.45, PRO-C-MG. 64 or PRO-C-MG. 72 
protein to the target in the absence of the agent as compared with the binding affinity in the presence of the 
agent indicates that the agent modulates the binding of the PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG. 72 protein to the PRO-C-MG. 2, PRO-C-MG. 1 2. PRO-C-MG.45, PRO-C-MG.64 
or PRO-C-MG 72 binding target. Analogously, in a cell-based transcription assay, a difference in the PRO-C- 
MG.2, PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 transcriptional induction in the 
presence and absence of an agent indicates the agent modulates PRO-C-MG. 2, PRO-C-MG. 12, PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG. 72-induced transcription. A difference, as used herein, is statistically significant 
and preferably represents at least a 50%, more preferably at least a 90% difference. 

In a further embodiment, the invention concerns a method of identifying agonists or antagonists to a PRO- 
C-MG. 2. PRO-C-MG. 12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 polypeptide which comprises 
contacting either the PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 
polypeptide, a cell comprising the PRO-C-MG. 2. PRO-C-MG 12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C- 
MG. 72 polypeptide, or a PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 
nucleic acid with a candidate molecule and monitoring the specific binding to the PRO-C-MG. 2. PRO-C- 
MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 polypeptide or nucleic acid and or monitoring a 
biological activity mediated by the PRO-C-MG 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG. 72 polypeptide. Preferably, the PRO-C-MG. 2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG. 72 polypeptide is a native PRO-C-MG. 2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG. 72 polypeptide. 
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In another embodiment 




present invention provides a method for ide 




inu an agonist of a PRO-C- 



MG.2. PRO-C-MG.12. PRO-C-MG.45. PRC )-C-MG64 or PR()-< -VK i 72 polv peptide comprising: (a) 
contacting target cells and a test compound to be screened under conditions suitable for the induction, 
stimulation or dependence of a cellular response normally induced by. stimulated by or dependent on a PRO-C- 
MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide; and (b) determining the 



agonist, wherein the induction or enhancement of the cellular response is indicative of the test compound being 
an effective agonist. In a preferred embodiment, the target cells have been engineered or treated to prevent 
expressing endogenous PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
during the test period. The cellular response is preferably ceii proliferation or tube formation. 

In another embodiment, the present invention provides a method for identifying an antagonist of a PRO-C- 
MU.2, PRO-C-MG.12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide comprising: (a) 
contacting target cells and a test compound to be screened under conditions suitable for the induction, 
stimulation or dependence of a cellular response normally induced by, stimulated by or dependent on a PRO-C- 
MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide; and (b) determining the 
induction, stimulation or dependence of the cellular response to determine if the test compound is an effective 
agonist, wherein the induction or enhancement of the cellular response is indicative of the test compound being 
an effective agonist. In a preferred embodiment, the target cells have been engineered or treated to prevent 
expressing endogenous PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
during the test period. The cellular response is preferably cell proliferation or tube formation. 

In another embodiment, the invention provides a method for identifying a compound that inhibits the 
activity of a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide 
comprising contacting a test compound with a PRO-C-MG.2. PRO-C-MG. 12, PRO-C-MG.45, PRO-C-MG.64 
or PRO-C-MG.72 polypeptide under conditions and for a time sufficient to allow the test compound and 
polypeptide to interact and determining whether the activ ity of the PRO-C-MG.2. PRO-C-MG. 12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide is inhibited. In a specific preferred embodiment, either 
the test compound or the PRO-C-MG.2, PRO-C-MG. 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 
polypeptide is immobilized on a solid support. In another preferred aspect, the non-immobilized component 
carries a detectable label. In a preferred aspect, this method comprises the steps of: (a) contacting cells and a 
test compound to be screened in the presence of PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 
or PRO-C-MG.72 poKpeptide under conditions suitable for the induction, stimulation, or dependence of a 
cellular response on a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG 72 
polypeptide: and (b) determining the induction, stimulation or dependence of the cellular response to determine 
if the test compound is an effective antagonist. In another preferred aspect, this process comprises the steps of: 
(a) contacting cells and a test compound to be screened in the presence of PRO-C-MG 2. PRO-C-MG 12. PRO- 
C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide under conditions suitable for the stimulation or 
dependence of cell proliferation or tube formation on a PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG 45. PRO-C- 
MG.64 or PRO-C-MG.72 poKpeptide; and (b) measuring the cell proliferation or tube formation to determine if 



induction, stimulation or dependence of the cellular response to determine if the test compound is an effective 
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the test compound is an efftSBrc antagonist. 

In another embodiment, the invention prov ides a method for identify ins; a compound that inhibits the 





expression of a PRO-C-MG 2, PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MC i.72 polypeptide 
in cells that normally expresses the polypeptide, wherein the method comprises contacting the cells with a test 
compound and determining w hether the expression of the PRO-C-MG.2. PRO-C-MG. I 2, PRO-C-MG.45. PRO- 



(a) contacting cells and a test compound to be screened under conditions suitable for allowing expression of the 
PRO-C-MG.2. PRO-C-MG.I2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide; and (b) 
determining the inhibition of expression of said polypeptide. 

'0 In a still further embodiment, the invention provides a compound that inhibits the expression of a PRO-C- 

MG 2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide, such as a compound that 
is identified by the methods set forth above. 

Another aspect of the present invention is directed to an agonist or an antagonist of a PRO-C-MG.2. PRO- 
C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide which can optionally be identified by 

1 5 the methods described above. 

The invention also provides a microarray that comprises a polynucleotide sequence encoding PRO-C- 
MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. optionally w ith a portion of the 5' or 
3' untranslated sequence of the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 gene or mRNA. 

20 In a still further embodiment, the invention concerns a composition of matter comprising a PRO-C-MG.2. 

PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide, nucleic acid, or agonist or 
antagonist thereof as herein described, preferably an anti-PRO-C-MG 2, PRO-C-MG 12, PRO-C-MG.45, PRO- 
C-MG.64 or PRO-C-MG.72 antibody or a PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72 antigene molecule, in combination with a carrier. Optionally, the carrier is a pharmaceuticaliy 

25 acceptable carrier. 

Another embodiment of the present invention is directed to the use of a PRO-C-MG.2, PRO-C-MG. 12. 
PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide or nucleic acid or an agonist or antagonist 
thereof as herein described, preferably an anti-PRO-C-MG. 2, PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 
or PRO-C-MG.72 antibody or a PRO-C-MG.2, PRO-C-MG. 12, PRO-C-MG.45. PRO-C-MG 64 or PRO-C- 

30 MG.72 antigene molecule, for the preparation of a medicament useful in the treatment of a condition which is 
responsive to the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
polypeptide, nucleic acid, agonist or antagonist. 

In another aspect, the present invention provides an article of manufacture comprising: (a) a composition 
of matter comprising a therapeutically effective dosage of a PRO-C-MCi 2. PRO-C-MG.12, PRO-C-MG.45. 

35 PRO-C-MG .64 or PRO-C-MG.72 polypeptide or nucleic acid or an agonist or antagonist thereof as herein 

described, preferably an anti-PRO-C-MG. 2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG 72 
antibody or a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antigene 
molecule; (b) a container containing said composition; and optionally, (c) a label affixed to said container, or a 



C-MG.64 or PRO-C-MG.72 polypeptide is inhibited. In a preferred aspect, this method comprises the steps of: 
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package insert included in s, 



harmaceutical product referring to the use o 



compound in the treatment of 



a cardio\ ascular. endothelial or angiogenic disorder. 

In a still further aspect, the present invention provides a method for diagnosing a disease or susceptibility 
to a disease which is related to a mutation in a PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 
or PRO-C-MG. 72 polypeptide-encoding nucleic acid sequence comprising: (a) isolating or amplfying a nucleic- 
acid sequence encoding a PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG. 64 or PRO-C-MG. 72 
polypeptide from a sample derived from a host; and (b) determining the presence or absence ol said mutation in 
the PRO-C-MG 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG. 64 or PRO-C-MG.72 polypeptide nucleic acid 
sequence, wherein the presence or absence of said mutation is indicative of the presence of said disease or 
susceptibility to said disease. 

In a still further aspect, the invention provides a method of diagnosing a cardiovascular, endothelial or 
angiogenic disorder in a mammal w hich comprises analyzing the level of expression of a gene encoding a PRO- 
C-MG. 2. PRO-C-MG. 12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide (a) in a test sample of 
tissue cells obtained from said mammal, and (b) in a control sample of known normal tissue cells of the same 
cell type, wherein a higher or lower expression level in the test sample as compared to the control sample is 
indicative of the presence of a cardiovascular, endothelial or angiogenic disorder in said mammal. The 
expression of a gene encoding a PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG .64 or PRO-C- 
MG.72 polypeptide may optionally be accomplished by measuring the level of mRNA or polypeptide in the test 
sample as compared to the control sample. 

In a still further aspect, the present invention provides a method of diagnosing a cardiovascular, 
endothelial or angiogenic disorder in a mammal which comprises detecting the presence or absence of a PRO-C- 
MG.2. PRO-C-MG. 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG 72 polypeptide in a test sample of tissue 
cells obtained from said mammal, wherein the presence or absence of said PRO-C-MG. 2, PRO-C-MG. 12, PRO- 
C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide in said test sample is indicative of the presence of a 
cardiov ascular, endothelial or angiogenic disorder in said mammal. 

In a still further embodiment, the invention provides a method of diagnosing a cardiovascular, endothelial 
or angiogenic disorder in a mammal comprising (a) contacting an anti-PRO-C-MG.2, PRO-C-MG. 12, PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 antibody with a test sample of tissue cells obtained from the 
mammal, and (b) detecting the formation of a complex between the antibody and the PRO-C-MG. 2, PRO-C- 
MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide in the test sample, wherein the 
formation of said complex is indicative of the presence of a cardiovascular, endothelial or angiogenic disorder in 
the mammal The detection may be qualitative or quantitative, and may be performed in comparison with 
monitoring the complex formation in a control sample of known normal tissue cells of the same cell type. A 
larger or smaller quantitv of complexes formed in the test sample indicates the presence of a cardiovascular, 
endothelial or angiogenic dysfunction in the mammal from which the test tissue cells were obtained. The 
antibody preferably carries a detectable label. 

In another embodiment, the invention provides a method for determining the presence of a PRO-C-MG. 2. 
PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide in a sample comprising 
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exposing a sample suspectecWPrcontaining the I'R()-C"-MCi.2. PRO-C-MG. 1 2^WO-C-MG. 45. PRO-C'-\K..64 
or PR()-('-M(i 72 polypeptide to an anti-PR( )-C-MG 2. PRC >-C -MC i I 2. PRC )-C- MC i .45. PRC )-C-MG.M or 
PRC )-C -MC i 72 antibody and determining binding of said antibody to a component of said sample 

In further aspects, the invention prov ides a cardiovascular, endothelial or angiogenic disorder diagnostic 
5 kit comprising an anti-PRO-C-MG.2. PRO-C-MG. I 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 

antibodv or nucleic acid, and a carrier, in suitable packaging. Preferably, such kit turther comprises instructions 
for using said antibodv or nucleic acid to detect the presence of the PRO-C-MCj.2. PRO-C-MCi. 1 2. PRO-C'- 
MCi. 45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide or nucleic acid. Preferably, the carrier is a buffer, for 
example. Preferably, the cardiovascular, endothelial or angiogenic disorder is cancer. 
10 in a further embodiment, the invention provides an article of manufacture, comprising: a container; a 

composition comprising a PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
pol\ peptide contained within the container; and optionally, a label on the container, wherein the label on the 
container indicates that the composition can be used for treating cardiovascular, endothelial or angiogenic 
disorders, 

15 In a further embodiment, the invention prov ides an article of manufacture, comprising: a container; a 

composition comprising a PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
polypeptide agonist or antagonist contained within the container; and optionallv' a label on the container; 
wherein the label on the container indicates that the composition can be used for treating cardiovascular, 
endothelial or angiogenic disorders. 

20 In a further embodiment, the invention provides an article of manufacture, comprising: a container; a 

composition comprising an anti-PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG 45. PRO-C-MG 64 or PRO-C- 
MG.72 antibody or antigene compound contained within the container; and optionally a label on the container; 
wherein the label on the container indicates that the composition can be used for treating cardiovascular, 
endothelial or angiogenic disorders. 

25 In yet another embodiment, the present invention provides a method for treating a cardiovascular. 

endothelial or angiogenic disorder in a mammal comprising administering to the mammal an effective amount 
of a PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide Preferably, 
the disorder is cardiac hypertrophy, vascular trauma such as with wounds, burns, or surgery , or a type of cancer. 
In a further aspect, the mammal is further exposed to angioplasty or a drug that treats cardiovascular, endothelial 

30 or angiogenic disorders such as ACE inhibitors or chemotherapeutic agents if the cardiovascular, endothelial or 
angiogenic disorder is a type of cancer. Preferably, the mammal is human. Preferably, it is one who is at risk of 
developing cardiac hypertrophy and more preferably has suffered myocardial infarction. 

In another preferred embodiment, the cardiovascular, endothelial or angiogenic disorder is a cancer and the 
PRO-C-MG 2. PRO-C-MG 12. PRO-C-MG 45. PRO-C-MG 64 or PRO-C-MG 72 polypeptide is administered 

35 in combination with a chemotherapeutic agent, a growth inhibitory agent or a cy totoxic agent. 

In a further embodiment, the invention concerns a method for treating a cardiovascular, endothelial or 
angiogenic disorder in a mammal comprising administering to the mammal an effective amount of an agonist of 
a PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide. Preferably. 
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the caidiovascuiur. endothe^PTr angiogenic disorder is cardiac h> pertrophv^Rscular trauma. Also preferred 
is where the mammal is human, and where an effective amount of an angiogenic agent is administered in 
conjunction with the agonist. 

In a further embodiment, the invention concerns a method for treating a cardiovascular, endothelial or 
angiogenic disorder in a mammal comprising administering to the mammal an effective amount of an antagonist 
of a PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG.72 polvpeptide Preferably, 
the cardiovascular, endothelial or angiogenic disorder is a cancer or age-related macular degeneration. Also 
preferred is where the mammal is human, and w here an effective amount of an angtostatic agent is administered 
in conjunction with the antagonist. 

In a liirrher embodiment the invention /~ f >r>r" r "<; i ^atUnri ....,.,..•„.. , — - ■ > ...■. 

...v. v.... vu.,L t , ,,s a ...wiiOu iui m. an i is a Laiuiovdscuiai. eiidoinenai or 

angiogenic disorder in a mammal comprising administering to the mammal an effective amount of an anti-PRO- 
C-MG.2. PRO-C-MG. 12. PRO-C-MG.45, PRO-C-MG 64 or PRO-C-MG.72 antibody or antigene compound. 
Preferably, the cardiovascular, endothelial or angiogenic disorder is cardiac hypertrophy, vascular trauma, a 
cancer, or age-related macular degeneration. Also preferred is where the mammal is human. Also preferred 
here is when an effective amount of an angiogenic or angiostatic agent is administered in conjunction with the 
antibody. 

In still further embodiments, the invention provides a method for treating a cardiovascular, endothelial or 
angiogenic disorder in a mammal that suffers therefrom comprising administering to the mammal a nucleic acid 
molecule that is an antigene compound or that codes for either (a) a PRO-C-MG. 2. PRO-C-MG. 12. PRO-C- 
MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide (b) an agonist of a PRO-C-MG.2, PRO-C-MG. 12, PRO- 
C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide or(c) an antagonist of a PRO-C-MG.2. PRO-C- 
MG. 12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide, wherein said agonist or antagonist is 
preferably an anti-PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 antibody. 
In a preferred embodiment the antigene compound is an antisense oligonucleotide, and more preferably a sense 
or antisense peptide nucleic acid. In a preferred embodiment, the mammal is human. In another preferred 
embodiment, the gene is administered via ex vivo gene therapy. In a further preferred embodiment, the gene is 
comprised within a vector, more preferably an adenoviral, adeno-associated viral, lentiviral. or retroviral vector. 

In yet another aspect, the invention provides a recombinant retroviral particle comprising a retroviral 
vector consisting essentially of a promoter, a nucleic acid encoding (a) a PRO-C-MG.2, PRO-C-MG. 1 2. PRO- 
C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide, (b) an agonist polypeptide of a PRO-C-MG.2. PRO- 
C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide, or (c) an antagonist polypeptide of a 
PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG 45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide, and a signal 
sequence for cellular secretion of the polvpeptide. wherein the retroviral vector is in association with retroviral 
structural proteins. Preferably, the signal sequence is from a mammal, such as from a native PRO-C-MG.2. 
PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide 

In a still further embodiment, the invention supplies an ex vivo producer cell comprising a nucleic acid 
construct that expresses retroviral structural proteins and also comprises a retroviral vector consisting essentially 
of a promoter, nucleic acid encoding (a) a PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or 
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PRO-C-MG.72 pol_\ pcptidc^PT an agonist polypeptide of a PRO-C-MG.2. P^P*C-MG.I2. PRO-C -MG.45. 
PK( )-C-MCj.64 or PRO-C-MG.72 polypeptide or (c) an antagonist polypeptide of a PRO-C-MG.2. PRO-C- 
M(| 12. PRO-C-MG 45. PRO-C-Mc i.64 or PRO-C-MG.72 polypeptide, and a signal sequence for cellular 
secretion of the polypeptide, wherein said producer cell packages the retroviral vector in association with the 
5 structural proteins to produce recombinant retroviral particles. 

in vet another embodiment, the invention provides a method for inhibiting endothelial cell growth in a 
mammal comprising administering to the mammal (a) a PRO-C-MG.2. PRO-C- MG. I 2. PRO-C-MG.45. PRO- 
C-MG.64 or PRO-C-MG.72 polypeptide or (b) an antagonist of a PRO-C-MG.2. PRO-C-MG.12, PRO-C- 
.MG 45. PRO-C-MG 64 or PRO-C-MG.72 poly peptide, where the antagonist is preferably a PRO-C-MG.2. 
10 PRO-C-MG. 12, PRO-C-MG.45. PRO-C-MG. 64 or PRO-C-MG 72 antigene compound or a small molecule, 
and wherein endothelial cell growth in said mammal is inhibited. Preferably, the mammal is human, and the 
endothelial cell groyvth is associated with a tumor. 

In yet another embodiment, the invention provides a method for stimulating endothelial cell groyvth in a 
mammal comprising administering to the mammal (a) a PRO-C-MG.2. PRO-C-MG.12, PRO-C-MG.45, PRO- 
15 C-MG .64 or PRO-C-MG.72 polypeptide or (b) an agonist of a PRO-C-MG.2. PRO-C-MG .12, PRO-C-MG.45. 
PRO-C-MG 64 or PRO-C-MG.72 polypeptide, where preferably the agonist is a preferably a PRO-C-MG.2, 
PRC l-C-MG 12, PRO-C-MG.45. PRO-C-MG. 64 or PRO-C-MG.72 antigene compound, such as a PNA, or a 
small molecule, and yvherein endothelial cell growth in the mammal is stimulated. Preferably, the mammal is 
human. 

20 In yet another embodiment, the invention provides a method for inhibiting tube formation in a mammal 

comprising administering to the mammal (a) a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 
or PRO-C-MG.72 poly peptide or (b) an antagonist of a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C- 
MG.64 or PRO-C-MG.72 polypeptide, wherein preferably the antagonist is a PRO-C-MG.2. PRO-C-MG.12. 
PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 antigene compound or small molecule, and wherein tube 

25 formation in said mammal is inhibited. 

In yet another embodiment, the invention provides a method for stimulating tube formation in a mammal 
comprising administering to the mammal (a) a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG 45. PRO-C-MG.64 
or PRO-C-MG.72 polypeptide or (b) an agonist of a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C- 
MG 64 or PRO-C-MG.72 polypeptide, where the agonist is preferably a PRO-C-MG.2, PRO-C-MG.12. PRO- 

30 C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antigene compound or small molecule, and wherein tube 
formation in said mammal is stimulated. 

In yet another embodiment, the invention provides a method for inhibiting angiogenesis induced by. 
enhanced by or dependent on a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG 72 polypeptide in a mammal comprising administering to the mammal (a) a PRO-C-MG.2. PRO-C-MG.12, 

35 PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide or (b) an antagonist of a PRO-C-MG.2. PRO-C- 
MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide. wherein preferably the antagonist is a 
PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG.72 antigene compound or small 
molecule, and yvherein an«io»enesis in the mammal is inhibited. Preferably, the mammal is a human, and more 
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preferably the mammal has^^miior. 

In yet another embodiment, the invention provides a method tor stimulating angioizenesis induced b\ . 
enhanced by. or dependent on a PRO-C-MG.2. I'RO-t'-Md. 1 2. PRO-C-MG.45. PRC )-C-MG.64 or PRO-C- 
MG.72 poly peptide in a mammal comprising administering to the mammal (a) a PRO-C-MG.2. PRO-C'-MCi. 1 2, 
5 PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide or (b) an agonist of a PRO-C-MG.2. PRO-C- 
MC. 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG.72 polypeptide, where the agonist is preferably a PRO- 
C-MG.2. PRO-C-MG.I2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antigene compound or small 
molecule, and wherein angiogenesis in the mammal is stimulated. Preferably, the mammal is a human. 

BRIEF DESCRIPTION OF THE DRAWINGS 

in M..,. . 

IV iNUllC. 

DETAILED DESCRIPTION OF I HE PREFERRED EMBODIMENTS 

I. Definitions 

The terms "PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 
polypeptide", "PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 protein" and 

I 5 "PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72" when used herein 

encompass native sequence PRO-C-MG.2, PRO-C-MG.! 2, PRO-C-MG 45, PRO-C-MG.64 or PRO-C-MG.72 
and PRO-C-MG.2, PRO-C-MG. 1 2, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide variants 
(which are further defined herein). The PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72 polypeptide can be isolated from a variety of sources, such as from human tissue types or from 

20 another source, or prepared by recombinant and'or sy nthetic methods. 

A "native sequence PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72" 
comprises a polypeptide having the same amino acid sequence as a PRO-C-MG.2, PRO-C-MG. 12, PRO-C- 
MG.45. PRO-C-MG 64 or PRO-C-MG.72 derived from nature. Such native sequence PRO-C-MG.2. PRO-C- 
MG.12. PRO-C-MG 45, PRO-C-MG.64 or PRO-C-MG.72 can be isolated from nature or can be produced by 

25 recombinant and/or synthetic means. The term "native sequence PRO-C-MG 2, PRO-C-MG.12, PRO-C- 
MG 45, PRO-C-MG.64 or PRO-C-MG.72" specifically encompasses naturally-occurring truncated or secreted 
forms (e.g.. an extracellular domain sequence), naturally-occurring variant forms (e.g.. alternatively spliced 
forms) and naturally-occurring allelic variants of the PRO-C-MG.2, PRO-C-MG. 12, PRO-C-MG.45, PRO-C- 
MG.64 or PRO-C-MG.72. In one embodiment of the invention, the native sequence PRO-C-MG.2. PRO-C- 

30 MG.12, PRO-C-MG 45, PRO-C-MG.64 or PRO-C-MG.72 is a mature or full-length native sequence PRO-C- 
MG 2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 comprising amino acids about 1 to 
about 577 of SEQ ID NO:2. about I to about 474 of SHQ ID NO: 4. about 1 to about 506 of SEQ ID NO: 18. 
about 1 to about 344 of SEQ ID NO: 16. or about I to about 633 of SEQ ID NO: 14. respectively. Also, while 
the PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG 72 polypeptide disclosed in 

35 SEQ ID NO:2 or SEQ ID NO:4. respectively, is shown to begin w ith the methionine residue designated herein 

as amino acid position 1, it is conceivable and possible that another methionine residue encoded bv a start codon 
located either upstream or downstream from the codon of amino acid position I in SEQ ID NO 1 or SEQ ID 
NO:3 can be employed as the starting amino acid residue for the PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C- 
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MG.45. PRO-C-MG 64 or f^ffc-MG.72 poly peptide. 

"PRO-C-MG.2. ['RO-C-MG.12. PRO-C -MG.45. PRO-C-MG.64 or PRO-C-M( i.72 variant pol> peptide" 
means an active PR( )-C-M(i.2. PRO-C-MG 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG. 72 polypeptide 
as defined herein having at least about 80% amino acid sequence identity with the ammo acid sequence of (a) 
5 residues about 1 to about 577 of SI.Q ID N():2. about 1 to about 474 of SEQ ID NO: 4. about I to about 506 of 
SI-:Q ID NO: 18. about ! to about 344 of SEQ ID NO- 16. or about 1 to about 633 of SEQ ID NO: 14. 
respectivelv. or (b) another specifically derived fragment of the ammo acid sequence shown in ShO ID NO:2 or 
SEQ ID NO:4. respectively. Such PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG .45. PRO-C-MG.64 or PRO-C- 
MG.72 variant polypeptides include, for instance. PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG 45. PRO-C- 
i o MG.64 or PRO-C-MG 72 polypeptides wherein one or more amino acid residues are added, or deleted, at the N- 
and/or C-terminus. as well as within one or more internal domains, of the sequence of SEQ ID NO:2 or SEQ ID 
NO 4. respectively . Ordinarily, a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C- 
MG. 72 variant polypeptide will have at least about 80% amino acid sequence identity, more preferably at least 
about 81% amino acid sequence identity, more preferably at least about 82% amino acid sequence identity. 
1 5 more preferably at least about 83% amino acid sequence identity, more preferably at least about 84% amino acid 
sequence identity, more preferably at least about 85% amino acid sequence identity, more preferably at least 
about 86% amino acid sequence identity, more preferably at least about 87% amino acid sequence identity, 
more preferably at least about 88% amino acid sequence identity, more preferably at least about 89% amino acid 
sequence identity, more preferably at least about 90% amino acid sequence identity , more preferably at least 
20 about "1% amino acid sequence identity , more preferably at least about 92% amino acid sequence identity, 

more preferably at least about 93% amino acid sequence identity, more preferably at least about 94% amino acid 
sequence identity , more preferably at least about 95% amino acid sequence identity, more preferably at least 
about 96% amino acid sequence identity, more preferably at least about 97% amino acid sequence identity, 
more preferably at least about 98% amino acid sequence identity and yet more preferably at least about 99% 
25 amino acid sequence identity w ith (a) residues about 1 to about 577 of SEQ ID NO:2, about 1 to about 474 of 
SEQ ID NO: 4, about 1 to about 506 of SEQ ID NO: 18, about 1 to about 344 of SEQ ID NO: 16, or about 1 to 
about 633 of SEQ ID NO: 14. respectively, or (b) another specifically derived fragment of the amino acid 
sequence shown in SEQ ID NO:2 or SEQ ID NO:4. respectively. PRO-C-MG.2. PRO-C-MG. 12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG. 72 variant polypeptides do not encompass the native PRO-C-MG.2. 
30 PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG. 72 polypeptide sequence. Ordinarily. PRO-C- 
MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 variant polypeptides are at least 
about 10 amino acids in length, often at least about 20 amino acids in length, more often at least about 30 amino 
acids in length, more often at least about 40 amino acids in length, more often at least about 50 amino acids in 
length, more often at least about 60 amino acids in length, more often at least about 70 ammo acids in length. 
35 more often at least about 80 amino acids in length, more often at least about 90 amino acids in length, more 

often at least about 100 amino acids in length, more often at least about 150 amino acids in length, more often at 
least about 200 amino acids in length, more often at least about 250 amino acids in length, more often at least 
about 300 amino acids in length, or more. 
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juence identity" with respect to the PRO-C -I^W^2. 



"Percent (°«) amino acWqiicnce identity" v\ith respect to the PRO-C-^^2. PRO-C-MG .1 2. PRO-C- 
MC. 45, PRO-C-MG. 64 or PRO-C-MG. 72 polypeptide sequences identified herein is defined as the percentage 
of amino acid residues in a candidate sequence that are identical with the amino acid residues in a PRO-C- 
M(i .2. PRO-C-MCi. 12. PRO-C-MG 45. PRO-C-MG. 64 or PRO-C-M(i.72 sequence, after aligning the 
5 sequences and introducing gaps, if necessary, to achieve the maximum percent sequence identity , and not 
considering any conservative substitutions as part of the sequence identity. Alignment tor purposes ot 
determininu percent ammo acid sequence identity can be achieved in various ways that are within the skill in the 
art. for instance, using publicly available computer software such as BLAST. BLAST-2. ALIGN. ALIGN-2 or 
MeLialiiin (UNAS I AR) software Those skilled in the art can determine appropriate parameters for measuring 
10 alignment, including any algorithms needed to achieve maximal alignment over the lull-length ot the sequences 
being compared. For purposes herein, however, % amino acid sequence identity values are obtained as 
described below by using the sequence comparison computer program ALIGN-2, wherein the complete source 
code for the ALIGN-2 program is provided in "Fable 1. The ALIGN-2 sequence comparison computer program 
was authored by Genentech, Inc. and the source code shown in Table 1 has been filed w ith user documentation 
15 in the U.S. Copyright Office. Washington D.C., 20559. where it is registered under U.S. Copyright Registration 
No. TXU5 10087. The ALIGN-2 program is publicly available through Genentech. Inc., South San Francisco. 
California or can be compiled from the source code provided in Table 1. The ALIGN-2 program should be 
compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence comparison 
parameters are set by the ALIGN-2 program and do not vary. 

20 
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Table 1 



C-C increased from 12 to 15 

/. is average ot HQ 

B is average of NI) 

match wiih stop is M: stop stop 



.1 (|okei) match 0 



^define 



M 



-8 



+ value ot a match w ith a stop */ 



int 



A */ 
B v 
C v 
D V 
F '/ 
F 

G »/ 
H '/ 
I * 
J *. 
K V 



day(26j|26] - { 
ABC D H 1- G H I J 
2. 0.-2. 0. 0.-4. l.-l.- 
0. 3.-4. 3.2.-5.0. i .- 
-2.-4.15.-5.-5.-4.-3.-3 
0. 3.-5. 4. 3.-6. 1.1.- 

0. 2.-5. 3. 4.-5. 0. 1.- 
-4.-5.-4.-6.-5. 9.-5.-2. 

1. 0.-3. 1. 0.-5. 5.-2.- 
-!. 1.-3. !. 1.-2.-2, 6. 

1.2. 2.-2.-2. 1.-3.-2. 
0. 0. 0. 0. 0. 0. 0. 0. 
-1. 0.-5. 0. 0.-5.-2. 0. 
-2.-3.-6.-4.-3. 2.-4.-2. 
-1.-2.-5.-3.-2. 0.-3.-2. 
0. 2.-4. 2. 1.-4. 0. 2. 
M. M. M. M. M. 



P */ 

Q •/ 
R V 

S *' 
T : 7 

u •/ 

V */ 
W V 
X '/ 

Y »7 
Z */ 



M V 
N '/ 
0 */ 

M. M. M. M. M. M. M. M 



K L M N O 

-1. 0.-1.-2. -I. 0. 
-2. 0, 0,-3,-2, 2, 
.-2. 0.-5.-6.-5.-4 
-2. 0. 0.-4.-3, 2. 
-2. 0. 0.-3.-2. 1 . 

1. 0.-5. 2. 0.-4." 
-3. 0.-2.-4.-3. 0. 
-2. 0. 0.-2.-2. 2. 

5. 0.-2. 2. 2.-2. 
0. 0. 0. 0. 0. 0. 
-2. 0. 5.-3. 0. 1. 

2. 0.-3. 6. 4.-3.' 
2. 0. 0. 4. 6.-2. 

-2. 0. 1.-3.-2. 2. 
M. M. M. M. ' 



P Q R s t i; V W X V Z */ 

M. 1. 0.-2. 1. 1.0. 0.-6. 0.-3. 0}. 

M,-i. i. 0. 0. 0. 0.-2.-5. 0.-3. !}. 
! M.-3.-5.-4. 0.-2. 0.-2.-8. 0. 0.-5}. 

M.-l. 2.-1. 0. 0. 0.-2.-7. 0.-4. 2}. 
~M.-1. 2.-1. 0. 0. 0.-2.-7. 0.-4. 3}. 
1.M.-5.-5.-4.-3.-3. 0.-1. 0. 0. 7.-5}. 
JV1.-1.-1.-3. 1. 0. 0.-1.-7. 0.-5. 0}. 

M. 0. 3. 2.-1.-1, 0.-2.-3. 0. 0. 2}. 
~M.-2.-2.-2,-I. 0. 0. 4.-5. 0.-1.-2}. 
M. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0}. 

M.-l. 1, 3. 0. 0. 0.-2.-3. 0.-4. 0}. 
~M. -3. -2. -3. -3.-1. 0. 2.-2. 0.-1.-2}. 

M.-2.-1. 0.-2.-1. 0, 2.-4. 0.-2.-1}. 

M.-l. 1.0. 1. 0. 0.-2.-4. 0.-2. 1}. 
M. M. M. M. M. 



1.-1.-3.-1.-1.-5.-1. 0 

0. 1.-5. 2. 2.-5.-1. 3. 
-2. 0.-4.-1,-1.-4.-3. 2 

1. 0. 0. 0. 0.-3. l.-l. 
1 . 0. 2. 0. 0.-3. 0.-1. 
0. 0. 0. 0. 0. 0. 0. 0. 
0.-2.-2.-2.-2.-1.-1.-2 



-6.-5.-8.-7.-7. 0.-7.-3 
0. 0. 0. 0. 0. 0. 0. 0. 
-3.-3. 0.-4,-4. 7.-5. 0 
0. 1.-5. 2. 3.-5. 0. 2. 



. M. M. M}. 
.-2. 0.-1.-3.-2.-1. 
-2. 0. 1.-2.-1. 1. 
.-2. 0. 3.-3, 0, 0, 
-1.0. 0.-3.-2. 1. 

0. 0. 0,-1.-1. 0. 

0. 0. 0. 0. 0. 0.' 
. 4. 0.-2. 2. 2.-2. 
.-5. 0.-3.-2.-4.-4. 

0. 0. 0. 0. 0. 0._ 
.-1. 0,-4.-1.-2.-2. 
-2. 0. 0.-2.-1. 1. 



_M. 6. 0. 0. 1. 0. 0.-1.-6. 0.-5. 0}. 

M. 0. 4. l.-l.-l. 0.-2.-5. 0.-4. 3}. 
~M, 0, 1,6. 0.-1. 0.-2. 2. 0.-4. 0}, 

M. l.-l. 0. 2. 1. 0.-1.-2. 0.-3. 0}. 

M. 0.-1.-1. 1. 3. 0. 0.-5. 0.-3. 0}. 
M. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. ()}. 

M.-l. -2. -2.-1. 0. 0. 4.-6. 0.-2.-2}. 
_M.-6.-5, 2.-2.-5. 0.-6.17. 0. 0.-6}. 
M. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0}. 
_M.-5.-4.-4.-3.-3. 0.-2. 0. 0.10.-4}. 

M. 0. 3. 0. 0. 0. 0.-2.-6. 0.-4. 4} 
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^include < stdio.h > 

^include <ctype.h> 

^define MAXJMP 

^define MAXGAF 

^define J MPS 

^define MX 



^define 
#define 
#define 
#define 
#deFinc 
^define 



DMA'I 

DM IS 

DINSO 

DINS1 

PINSO 

PINS1 



16 /* max lumps in a diag *<' 

24 /* don't continue to penalize gaps larger than this */ 

1(124 /* max jmps in an path */ 

4 /* save if there's at least MX-1 bases since last imp ' 

3 /'* value i)f matching bases */ 

0 /* penalty loi mismatched bases */ 
8 /* penalty for a gap */ 

1 /* penalty per base */ 
8 /* penalty for a gap *.' 

4 /* penalty per residue 



struct jmp { 
short 

unsigned short 



n[MAXJMP]: •'* si/e of jmp (neg for tlely) 
x[MAXJMP); /* base no. of jmp in seq x *, 
/* limits seq to 2" 16 -1 */ 



struct diag { 
int 
long 
short 

struct jmp 

>: 



/* score at last jmp */ 
offset: /* offset of prev block */ 

ijnip; /* current jmp index */ 

/* list of jmps */ 



struct path { 

int spc: /* number of leading spaces */ 

short n[JMPS]:/* size of jmp (gap) */ 

int \[JMPS];/* loc of jmp (last elem before gap) */ 



}: 

char 


"ofile; 


/* 


output file name */' 


char 


*namex[2]; 


/* 


seq names: getseqs() */ 


char 


"prog: 


!* 


prog name for err msgs */ 


char 


*seqx[2): 


/* 


seqs: getseqs<) */ 


int 


dmax: 


r* 


best diag: nw() */ 


int 


dmaxO: 


!* final diag */ 


int 


dna: 


/* 


set if dna: main() */ 


int 


endgaps; 


/* 


set if penalizing end gaps */ 


int 


gapx. gapy: 


/* 


total gaps in seqs */ 


int 


lenO. lenl: 


1* 


seq lens */ 


int 


ngapx. ngapy: 


1* 


total size of gaps */ 


int 


smax: 


J* 


max score: nw() */ 


int 


*xbm: 


1* 


bitmap for matching */ 


long 


offset: 


1* 


current offset in jmp file */ 


struct 


diag *dx: 




/* holds diagonals */ 


struct 


path pp|2]: 




/* holds path for seqs 



char "callocO. *malloc(). *mdex(). *strcpy<>: 
char -"getseqO. *g_calloc(): 
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/'* Needlcman- Wunsch a] iy nnicTU program 

* usage: progs tilel tilc2 

* where tilel and tile2 are two dna or two protein sequences. 

* The sequences can he in upper- or lower-case an may contain ambiguity 

* Any lines beginning with ' > ' or ' < ' are ignored 

* Max file length is 65 S3 5 (limited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be UNA 

* Output is m the file "align. out" 

* The program may create a tmp file in 'tmp to hold into about tracehack. 

* Original version developed under BSD 4.3 on a vax 8650 

^include "nw.h " 
#include "day.h" 

static _dbval[26] = { 

1 . 14.2. 13.0.0.4. 1 1 .0.0.12.0.3. 15.0.0.0.5.6.8,8.7.9,0. 10 0 

}: 

static _pbval[26] - { 

1. 2|(1< <('D'-'A , ))|(1< <('N'- , A')), 4. 8. 16. 32. 64. 

128. 256. Oxr-FFFf-T-F. 1< < 10. 1< < 1 1. 1< < 12. 1< < 13. 1< < 14. 

1< < 15. 1 < < 16. !< < 17. 1 < < 18. 1< < 19. 1 < < 20. 1< <21. 1< <22. 

1 < < 23. 1<<24. 1< <25|(1< <('E'-'A'))|(T< <('Q'-'A')) 

}: 

main(ac, av) 
int ac: 

char *av[], 

{ 

prog = av[0); 
if (ac ! = 3) { 

fprintf(stderr. "usage: %s tilel file2\n". prog); 

fprintf(stderr. "where file 1 and file2 are two dna or two protein sequences. \n"); 
fprintf(stderr. "The sequences can be in upper- or lower-case\n"): 
fprintf(stderr."Any lines beginning with ':' or ' < ' are ignored\n"): 
fprintf(stderr. "Output is in the file \"align.out\"\n"): 
exit(l): 

} 

namex[0| = av[l]; 

namex[ 1] = av[2]: 

seqx[0] = getseq(namex[0). &len0); 

seqx[l] = getseq(namex[l], &lenl); 

xbm = (dna).' dbval : pbval: 

endgaps = 0; /* 1 to penalize endgaps */ 

ofile — "align. out". /* output file */ 

nw(j: /* till in the matrix, get the possible imps */ 

readjmpst ): /'* get the actual jmps */ 

printO: /* print stats, alignment */ 



} 



leanup<0): /* unlink any tmp files 
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do the alignment, return best score: maim.) 
" dna: values in Inch and Smith. I'NAS. 80. 1382 1386. 1983 

* pro: I'AM 250 values 

* When scores are equal, we prefer mismatches to any gap. preter 

* a new gap to extending an ongoing gap. and prefer a gap in seqx 

* to a gap m seq y . 

*/ 

nw( ) 
/ 



char 




*px. *py: 


.'* seqs and ptrs */ 


int 


*ndely. *dely: 


./* 


keep track of dely */ 


int 


ndelx 


. delx: 




keep track of delx *< 


int 


* tmp : 




/* 


for swapping rowO. rowl */ 


int 


mis: 




/* 


score loi each type */ 


int 


insO. 


ins 1 : 


/* 


insertion penalties */' 


register 




id; 




/' diagonal index */ 


register 








/* jinp index */ 


register 




*co!0. 


*coll 


; /* score for curr. last 


register 




xx. yy 




index into seqs */ 



dx = (struct diag *)g_calloc("to get diags". lenO + lenl + 1. sizeof(struct diag)): 

ndely = (int *)g callocC'to getndely". lenl + 1. sizeof(int)): 
dely = (int *)g_calioc("to get dely". lenl + 1. sizeof(int)): 
colO = (int *)g callocC'to get colO". lenl + 1. sizeof(int)); 
coll = (int *)g_calloc("h> get coll ". lenl + 1 . sizeof(int)): 
insO = (dna)'.' DINSO : PINSO: 
insl = (dna)? DINS1 : PINS1: 



smax = -10000: 
if (endgaps) { 

for (co!0[01 = dely(0] = -insO. yy = 1: yy < = lenl; yy + + ) { 
colO[yy] = delylyy] = colO[yy-l] - insl: 
ndely [yy] = yy: 

} 

co!0[01 = 0; /* Waterman Bull Math Biol 84 */ 

} 

else 

for (yy = 1: yy < = lenl: yy + +) 
dely[yyl = -insO: 

/* fill in match matrix 

*/ 

for (px = seqx[0]. xx = 1 : xx < = lenO: px+ +. xx + +) { 
/* initialize first entry in col 

*/ 

if (endgaps) { 

if ( xx = = 1 ) 

coll[0] - delx - -(insO + insl): 

else 

collfOI = delx = col()[0] - insl: 
ndelx = \x: 

} 

else { 

coll[0] = 0: 
delx = -insO: 
ndelx - 0: 
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...nn 

for (pv - seqx(l|. >V - 1: >> < " ll -' nl; P> * ~- >> ' +) * 
mis - eol()|yy-l |: 
if (dua) 

mis -r- (xhmr P x-'A'l&xbni[*py-'A'])'' DM AT : DMIS; 

else 

mis -i- day| "px'A'll "P> 'A'): 

/* update penalty for del in x seq: 

* favor new del over ongonu del 

* isinore MAXGAP if weighting endgaps 

*/ 

if (endgaps ] j ndelyiyyl < MAXGAP) { 

if (colOl.vvl - insO > = delv[vy|) { 

'delylyyl = colOlyvi - (insO + insl): 
ndely[yy] = 1: 

} else { 

delylyyl -= insl; 
ndelv[yvl +- + : 

} 

} else { 

if (eolOlyy] - (insO + insl) > = delylyyl) { 

delytyy] = colO[yyl - (insO + insl): 
ndelylyy] = 1: 

} else 

ndelyiyyl + + : 

} 

/* update penalty for del in y seq: 
* favor new del over ongong del 

*/ 

if (endgaps | | ndelx < MAXGAP) { 

if (coll|yy-l] - insO > = delx) { 

delx = col 1 |yy- 1 ) (insO + insl): 
ndelx = 1 : 

} else { 

delx -= insl: 
ndelx + + ; 

} 

} else { 

if (coll[yy-l| - (insO + insl) > = delx) { 

delx = col 1 [yy- 1 1 - (insO + insl): 
ndelx = 1: 

} else 

ndelx + + : 

} 

/* pick the maximum score: we're favoring 
* mis over any del and delx over dely 
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id = xx 
if (mis : 

else if (. 



} 

else { 



- >> + lenl - 1: 

. = del.x && mis > - delv|yy]> 

colllyyl - mis: 
elx > =-- dely|\\ ]) { 

col 1 (yyl = delx: 

il = dx|id].i|mp: 

if (clxlui! jp.n|0] && (Una i j (ndclx > = MAXJMP 
&& .xx > dx|id|.|p.x|ij) + MX) i : mis > dx|id|. score 4 DINSO)) { 
dx|id].ijnip t t : 
if (+ + ij > = MAXJMP) { 
writejmps(id): 
il = dx|id|.ijmp = 0: 
dx|id]. offset = offset: 

offset t = sizeof(struct jmp) + siz.cofi offset): 



} 

} 

d.x[id].jp n[ijl 
dx|id].jp.x|ij] 
dx| id |. score = 



= ndelx; 
= xx: 
deix: 



colllyy] = delylyy]: 
ij = dx|id].ijmp: 



DINSO)) { 



if (dxlidl.m.nIO] && <!dna ! | (ndely[yyl > = MAXJMP 

&& xx > dx[id].jp.x[ij] + MX) | | mis > dx|idl.score- 
dx|id].ijmp +■ + : 
if (++ij >= MAXJMP) { 
writejmps(id); 
ij = dx[id].ijmp = 0; 
dx[ id]. offset = offset: 

offset += sizeof(struct jmp) 1 sizeof(offset): 



} 

} 

dx[id].jp.n[ij] 
dx(idl.jp.x[ijl 
dx[id|. score = 



= -ndelylyy]: 
= xx: 
del y | yyl: 



} 

if (xx 



= lenO && yy < lenl) { 
/* last col 

*/ 

if (endgaps) 

colllyyl -= insO + insl*(lenl-yy): 
if (coH[yy] > smax) { 

smax = coll[yy]: 

dmax = id: 

} 



} 



} 

if (endgaps && xx < lenO) 

coll|yy-l| -= insOH 

if (colllyy l] > smax) { 

smax " col 1 |yy- 1 1: 
dmax - id: 

} 

tmp - colO; colO = col 1 : col 

} 

(void) free((char *)ndely): 
(void) fiee((char *)dely): 
(void) free((char *)col0): 
(void) free((char *)col 1 ): 



ins i *<len()-xx j; 



tmp: 
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* pruitO -- unly routine visible outside this module 

* static: 

* getmatO -- tiaee back best path, count matches: print!) 

* pialignO - print alignment ot described m array p||: print! ) 

* dumpblocko -- dump a block of lines with numbers, stars: pralignO 

* numsO put out a number line: dumpblocko 

* putlineo -- put out a line (name. [num]. seq. |nuni|): dumpblocko 

* starst) - -put a line ot stars: dumpblocko 

* stiipnameO - strip any path and prefix from a seqname 

*/ 

^include "nw.h" 
tfdefine SPC 3 

^define P I. INK 256 /* maximum output line */ 

#define P SPC 3 /* space between name or num and seq */ 

extern _day[26][26]: 

int olen: /* set output line length */ 

FILE *fx: /* output tile */ 

print 

int lx. ly. t'irstgap. lastgap: /* overlap */ 



printO 
{ 



if ((fx = fopen(ofile. "w")) = = 0) { 

fprintf(stderr."%s: can't write %s\n". prog, ofile): 
cleanup( 1 ): 

} 

fprintf(fx. "< first sequence: %s (length = %d)\n". namex|0|. lenO): 
fprintf(fx. '< second sequence: %s (length = %d)\n", namex|l]. lenl): 
olen = 60: 
lx = lenO: 
ly = lenl : 

t'irstgap = lastgap = 0: 

if (dmax < lenl - 1) { /* leading gap in x */ 

pp[0].spc = t'irstgap = leni - dmax - 1: 

ly -= pp[0].spc; 

} 

else if (dmax > lenl - 1) { /* leading gap in y */ 
pp[l|.spc = firstgap = dmax - (lenl - 1): 
lx -= pp[l].spc: 

} 

if (dmaxO < lenO - 1 ) { /* trailing gap in x */ 

lastgap = lenO - dmaxO -1: 
lx -- lastuap: 

} 

else if (dmaxO > ienO - 1) { /* trailing gap in y *; 
lastgap - dtnaxO - (lent) 1): 
Iv - - lastgap: 

} 

getmatdx. ly. t'irstgap. lastgap): 
pr aligrM ): 
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+ trace back the best path, count matches 
static 

genual* lx. ly. firstgap. lastgap) get mat 

int lx. ly: /* "core" (minus endgaps) */ 

int Inswap lasiyap: /* leading IrailniL' overlap *' 

{ 

int nni. il). i ! . si/l). si/ 1 ; 

char ouix|32|: 
double pet: 
register n(). n I : 

register char *p(). *pl: 



/* get total matches, score 

*/ 

iO = il - si/0 = si/ 1 - 0: 
pO = seqx|0] -+- pp[l].spc: 
pi = seqx| 1 1 * pp[< ►] spc: 
n() = pp( 1 1 . spc ■+- 1 : 
n! = pp[0].spc i 1 : 



nni = 0: 

while ( *p() && *pl ) { 
if (si/0) { 

pi + + : 
n 1 + + : 
si/0-: 

} 

else if (si/1 ) { 

pO + + : 



} 

else { 



n0 + 

si/1- 



if (xbm^pO-'A'l&xbiii^pl-'A'l) 

tun ->- + : 
if (n()+ + = = pp|0].x[i0]) 

sizO = pp[0].n[iO+ + |: 
if (nl + + = = pp[ 1 ! . x [ 1 1 1) 

si/1 = pp[l].n[il + +]: 

p<) + + : 
pi + + : 



/* pet homology: 

* if penalizing endgaps. base is the shorter seq 

* else, knock off overhangs and take shorter core 

■ir. ; 

if (endgaps) 

lx - (lenO < lent)' lent) : lenl: 

else 

lx - (lx < Is ).' lx : ly: 
pet = l(X).*(douhle)nm (doubleilx; 
tprmtti tx. " n" >: 

fprintfifx. " < C7d matches m an overlap of Td: T .21 percent similarity n". 

nm. (nm = = 1).' "" : "es". lx. pet); 
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...get mat 

fprinttUx. "<gaps .n first sequence: '/id", gapx,: 

if ' ( ^'P X » { .. r , . r/ <■> 

(void) sprmtfioutx. </cil /«>/<*> . , .. . 

nyapx. Ulna)? "base" -."residue . (ngapx - - D- • > >• 

fprinttXt'x." 9f s". outxi: 

fpnnmtx. ". gaps in scamd sequence: 'Jd". gapy): 

if (gapyj { r , f>> „ 

'void' sprintKoutx. " ('/Jd /cs/ts) . __ ,. 

ngapy. (d.ia)/ basc":"icMduc". (ngapy - n. 

tpnntt\fx."'/cs". outx): 

} 

if (dna) 

" P n<Sre: %d (match = nnsmatch = *U. ga P penahy ^ ^n" 

smax. DM AT. I)MIS. DINSO. DINS1): 

else 

fprintf(fx. n^naltv - %d 4- %d per residue)\n" . 

An < score: %<l (Dayhoff PAM 250 matrix, gap penalty - ,ca 

smax. PiNSO. PINS1): 

if (endtiaps) 

^aps penalized, .eft endgap: % d %s*s. right endgap. %d *s%sNn". 
f.rstgap. (dna)? "base" : "residue", (f.rstgap - - • ■ >• • 
lastgap. (dna).- "base" : "residue", (lastgap 1). ■ > >• 

else 

fprintf(fx. " <endgaps not penalized^ ): 

} 

/* matches in core - for checking */ 
static ™^ ^ iengths of stnppeJ fi , e names *, 



statlC ilP1 .' /*jmp index for a path*/ 

Stat ! C „ .7'', - /* number at start of current line */ 

static " ' /* current elem number -- for gapping */ 

static ri'Kl- 

St3tk u *n!ni- /* p tr to current element */ 

static char P - • next (> char sk)t *, 

static char po|/|. i 

static char out[2HP_LINE]: /* output l.ne * 

static char starlP_UNE]: /* set by stars() */ 



*/ 



print alignment of described in struct path ppU 

static pr_align 

pr_align() 

{ int nn: /* char count */ 

int more: 
register '■ 

for (i-O. lmax - 0: i < 2: i+ + ) { 
nn - stripnanie(namex|il): 
if (nn > lmax) 

lmax = nn: 

ncm - 1: 
ni[il = 1: 
siz|i] = 1 1 i 1 1 = 0- 
ps[i] = seqx[il: 
po[i) = outlU: 
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for inn = nnt 0. more 1: more: ) { 
for (i - more - 0: i < 2: i +■ + ) { 

/* 

* do we have more of this sequence.' 

*/ 

if (!*ps|i!) 

continue: 

more -+- : 

if (pp[i].spO { ->* leading space */ 
p p! ! ^p^~~ * 

else if (si/M) { /* in a gap *i 
*po[i| + + = 
-i/i. i ! : 

} 

e l se { /'* we're putting a seq element 

*po|i| = *ps[i]: 
if (islower(*ps[il)) 

*ps(i) = toupper(*ps(i]); 

po[i]+ + : 
ps[i] + +: 



* are we at next gap for this seq'.' 

if (ni[il == pp[i).x[ij[i]|) { 

/* 

* we need to merge all gaps 

* at this location 

*/ 

siz[i] = pp[i].niij[il + + ]; 
while (ni[i] = = pp[i] x(ij|i]]) 

siz[i] += pp[i!-n[ij[i] + +l 

} 

ni[i]+ +: 

} 

if {+ +nn == olen | | !more && nn) { 
dumpblock(): 
for (i = 0: i < 2: i + +) 
po[i] = out|i]: 

nn = 0: 

} 

} 

} 

/* 

* dump a block of lines, including numbers, stars: pr_align() 

*/ 

static 

dumpblockO 
{ 

register i: 

for (i = 0; i < 2: i+ -t-) 
*po[i]~ = '.0': 



...pr align 



dumpblock 
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(void) pu(c( ' n'. fx): 

for (1 - 0: i < 2: i f + ) { 

if ( *out[iS && (*oui!i| !■■•':! *(po[i]) ' ')) { 
if (i = = 0) 

nums(i): 
if (i - - 0 && *out|lJ) 
starso: 

puilinc(i): 

if (i = = 0 && *out[l]) 

fprintf (tx. star): 
if (i = - 1 ) 

nums(i): 

} 

} 



* put out a number line: dumpblock() 

static 

nums(ix) 

int ix: /* index in outl) holding seq line */ 



{ 



char nline[P_LINEl: 
register i.j: 
register char*pn. *px. *py: 

for (pn = nline. i = 0; l < lmax + P_SPC: i + pn++: 
*pn = ' ' : 

for (i = nc[ix|. py = out[ix]; *py: py + + . pn+ +) { 

if (*py = = ' ' I I *py = = '-') 
*pn = ' ': 



else { 



if (i%10 == 0 | | (i == 1 && nc[ix) != 1)) { 
j = <i < 0)? -i : i: 
for (px = pn: j: j / = 10. px-) 
*px = j % 10 + '0'; 

if (i < 0) 

*px = '-' : 



} 

else 



*pn 



} 

} 

*pn = '\0': 
nc[ix] = i: 

for (pn = nl i ne: *pn: pn- 

(void) putu( + pn. tx): 
(void) putc( '\n'. tx): 



* put out a line (name. |num). seq. [num]): dumphlockO 

* / 

static 

putline(ix) 
int ix: 

{ 




. . .dumphlock 



nums 



putline 
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...putline 

int i: 
register char*px: 

for (px = namexlixl. i = 0: *px && *px ! = px++. i + t) 

(void) putci *px. fx): 
for (: i < Imax + P SPC; i -t + » 

(void) putcC '. f\): 

,'* these count from 1 : 

* ni|] i 1 - current element (from 1) 

* nc|] is number at start of current line 

*/ 

for (px = out|ix]; *p\. px++) 
(void) putc(*px&0x7F, fx); 
(void) puic< ti . fx): 

} 



* put a line of stars (seqs always in out|0|. out] 1 ]): dumpblockO 

*/ 

static 

starsO 
{ 

int i: 

register char*pO. *pl. ex. *px: 

if (!*out[0] | j (*out(0] = =•'&& *(po|0]) = = ' ') I I 
l*out[l] I I (*out[l] == ' ' && *(po|l]) =='')) 
return: 
px = star: 

for(i = Imax + P SPC: i: i--) 
*px + + = ' ' : 

for (pO = out[0]. pi = out[l]: *p0 && *pl: p0++. pl + +) { 
if (isalpha(*pO) && isalpha(*pl)) { 

if (xbm[*pO-'A'l&xbm|*pl-'A']) { 
cx = ' *' : 
nm+ + : 

else if (!dna && _day[*pO-'A']|*pl-'A'] > 0) 
cx = ' . ' : 

else 

cx = ' ' : 

} 

else 

*px + + 

} 

*px+ + - 
*px = 'If; 



stars 



CX 1 

= cx: 
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* ^tnp path or prefix from pn. return leu: pr aliynO 

*j 

static 

vii ipnaine(pii) 

char *pn: /* tile name (may be path) */' 

{ 

register char*px. *py: 
py - 0: 

for (px = pn: *px: px + + ) 
if ( * px = = ' / ' ) 

py = px + ! : 

if (pv) 

(void) strcpy(pn. py): 
return(strlen(pn)); 

} 




stripname 
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* cleanup') - cleanup any imp file 

* getseqO - read in seq. set dna. leu. maxlen 

* g callocO -- callocO with error checkm 

* readjmpsO -- gel the good imps, from imp file if necessary 

* writejmpsO -- wi ne a filled array of jmps to a imp file: nwO 

^include "nu.h" 
^include < s>s/file.h > 

char *jname = "/'imp/homgXXXXXX' : imp Ulc for jmps 

HLh *tj: 

int cleanup! ): /* cleanup tmp file 

long lseek(): 



* remove any tmp file if we blow 

cleanup 

cleanup(i) 
int i: 

{ 

if (tj) 

(void) unlinkfjname): 
exit(i): 

} 



* read, return ptr to seq. set dna. len. maxlen 

* skip lines starting with ':'.'<'. or ' > ' 

* seq in upper or lower case 

*/ 

char * 

getseq(file. len) g 
char *file; /* file name */ 

int *len: /* seq len */ 



{ 



char line[ 1024). *pseq: 

register char*px. *py: 
int natge. tlen: 

FILE *fp: 

if ((fp = fopen(ftle."r")) = = 0) { 

fprintf(stderr."<cs: can't read %s\n". prog, file); 
exit(l): 

} 

tlen = natgc = 0; 

while (fgets(line. 1024. fp)) { 

if (*lme = = •;• | j *line = = ' < ' \ \ *line = = ' > ') 

continue: 
for (px — Imc: *px 1= '\n': px + + ) 

if (isupper(*px) j | islower( *px)) 
tlen + t : 

} 

if upseq = inalloLiiunsigned)(tlcn t 6))) 0) { 

fprintl(stderr."ls: malloco failed to get Vid bytes tor 5vii". prog, tlen t 6. filei. 
exit( 1 ): 

} 

pseq[01 = pseqlU = pseq[2] = pseq[3] = -0 : 
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...getscq 

py — pseq +- 4: 
*len - tlcn: 
rewmd(fp): 

while (fgetsdme. 1024. fp» { 

if<*line - " ':' I *line ' < ' 1 ; 'line = =■ ' > '> 

continue: 

for (px - line: *p.\ '= ' n': px t 4 ) { 
if i !^upper(*px ),) 

*P>' + + = *P X - 
else if (isl(iwer(*p\;) 

*pv++ = toupper(*px): 
if (mdexf ATGCUV + tpy-l))) 

natgc + + : 

} 

} 

*py + + - 'VO': 

*py - "\0'; 

(void) fclose(fp); 

dna - natgc > u!en/.\i: 

return(pseq+4): 



} 



char * 

g_calloc(msg. nx. sz) g_calloc 
c har *msg: /* program, calling routine */' 

int nx. sz: /* number and size of elements */ 



{ 



char *px. *calloc(): 

if ((px = calloc((unsigned)nx. (unsigned)sz)) = = 0) { 
if (*nisg) { 

fprintf(stderr. "%s: g_calloc() tailed %s (n = %d. sz = ^d,)\n". prog. msg. nx. sz): 
exit( 1 ): 

} 

} 

return(px): 



* get final jmps from dx[] or tmp file, set pp[]. reset dmax: main() 

reldjmpso readjmps 
{ 

int fd = -1: 

int siz. iO, il; 

register i. j. xx; 

if <fj. { 

(void) tclose(tj): 

if (ltd = opentjname. ()_RIX)NI.Y. ())) < 0) { 

fprintf(stderr. "'7s: can't openO ^s\n". prog, jname): 
cleanup* 1 ): 

} 

} 

for (t = i() = il =0. dmaxO = dmax. xx = knO; : t+ +) { 
while ( 1 ) { 

for (j = dx[dmax].ijmp: j > = 0 && dx(dmax].jp.x(j] > = xx: )-) 
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...readjmps 

if (j < 0 &<fc dx|dmax|. offset tp { 

(void) Iseekltd. d\|dinax|. offset. 

(void) read(td. (char * i&dx|dma\|.|p. sizeof< struct pup)): 

(void) read(td. (char * )&d\|dma\|. offset. sizeof(dx[dmax| .offset ) ): 

d.\(dmax].i|iiip - MAXJMP-1; 

} 

else 

break: 



} 

if (i > J MRS) { 



tprinif<stderr. "?s: too many yaps in alignment n ". prog); 
cieanupf 1 ): 

} 

if U -> ~ 0) { 

si/ = uxidmaxj.jp. n[jj: 
x.x = dx(dmax].jp.x[j]: 
dmax ■+■ = siz: 

if (si/ < 0) { /* gap in second seq */ 

ppilj.njii] = -si/: 
xx + = siz: 

/* id — xx yy + len i 1 

*/ 

pp[l].x[il] — xx - dmax + len 1 - 1; 
gapy + + ; 
ngapy -= siz: 

'* ignore MAXGAP when doing endgaps */ 

siz = (-siz < MAXGAP | | endgaps)? -siz : MAXGAP: 
il + + ; 

} 

else if (siz > 0) { /* gap in first scq */ 
pp[0j.n[i0| = siz; 
pp|0j.x[i0! = xx: 
gapx + + ; 
ngapx + = si/: 
/* ignore MAXGAP when doing endgaps */ 

siz = (siz < MAXGAP | | endgaps)? siz : MAXGAP: 
i0++; 

} 

} 

else 

break: 

} 

/* reverse the order of jmps 

*/ 

for (| = 0. i0-: | < iO: j+ +. i()-) { 

i - PPl0j.n[||: ppiOj.nUl = pp[0j.n[i0|: PP |0].n[iO| - i: 
■ = PPlOJ.xUl: ppiOj.xU] = pp|()].x|i0j: pp|()].x|i()] = i: 

} 

for 1 1 - (). 1 1--; j v i 1 : j -t- -t- . il - i { 

i - ppiM-niil: pp|l|n|ll - PPf 1 ln[il |: pp[l].n|il] i. 
i = pp[l|.x[||: pp[l].x[j] = ppil].x[il|; pp|l].x[il| - i; 

} 

if Ud > - U) 

(void) closet Id): 

if < tj > { 

(void; unliiik(jname): 

!i - 0; 
offset = 0: 

} 
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* write .1 filled j 1 1 1 p struct ollsct of the prcv one (it any): iwil 

* / 

writejmpM ix t writejmps 
int ix : 

{ 

char *mktemp( i : 

if CI]) { 

if (mktempl jname! < 0) { 

fpr mtfl stderr . "'Jv: can't mktempi » n". pint;, jnaniei: 
cleanup( 1 ); 

} 

11 y\ij — I v rpci 1\J I IUI 1 II- . W fl — — \ji y 

tprintftstJerr. "">: can't write 7, >\n" . prog, jnanic). 
exit! 1 ): 

} 

} 

(void) fwnte((char *)&dx[ix].jp. sizeofistruct jmp). 1. fj): 
(void) fwnte((char *)&dx[ix]. offset. sizeof(dx[ix] offset) I . fj): 
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Hypothetical exemplit^mons are shown in Table 2. Comparisons I to Wor determining °« amino acid 
sequence identity (1 able 2. Comparisons 1 and 2) and % nucleic acid sequence identity (1 able 2. Comparisons 3 
and 4) usinu the ALIGN-2 sequence comparison computer program, wherein "PRO" represents the ammo acid 
sequence of a hypothetical PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MGTr PRO-C-MG.64 or PRO-C-M( J .72 
polvpeplide of interest. "Comparison Protein" represents the amino acid sequence of a polypeptide against 
which the "PRO" polypeptide of interest is being compared. "PRO-DN'A" represents a hypothetical PRO-C- 
MG 2 PRO-C-MG. 12. PRO-C-MG. 45. PRO-C-MG. <>4 or PRC )-C-MG.72-encoding nucleic acid sequence of 
interest. "Comparison DNA" represents the nucleotide sequence of a nucleic acid molecule against w hich the 
"PRO-DN A" nucleic acid molecule of interest is being compared, "X. "Y" and "7" each represent different 
hypothetical amino acid residues and "N". "L" and "V" each represent different hypothetical nucleotides. 

For purposes herein, the % amino acid sequence identity of a given amino acid sequence A to. with, or 
auainst a niven amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A 
that has or comprises a certain % amino acid sequence identity to. w ith, or against a given amino acid sequence 
B) is calculated as follows: 100 times the fraction X/Y. where X is the number of amino acid residues scored as 
identical matches by the sequence alignment program AL1GN-2 in that program's alignment of A and B. and 
w here Y is the total number of amino acid residues in B. It w ill be appreciated that where the length of amino 
acid sequence A is not equal to the length of amino acid sequence B. the % amino acid sequence identity of A to 
B will not equal the % amino acid sequence identity of B to A. As examples of % amino acid sequence identity- 
calculations. Table 2 below presents comparisons I and 2 demonstrate how to calculate the % amino acid 
sequence identity of the amino acid sequence designated ■•Comparison Protein'" to the amino acid sequence 
designated "PRO"". 

TABLE 2 



Comparison 



PRO 

Comparison Protein 



xxxxxxxxxxxxxxx 

XXXXXYYYYYYY 



(Length = 15 amino acids) 
(Length = 12 amino acids) 



% amino acid sequence identity 

(the number of identically matching amino acid residues between the two poly peptide 
sequences as determined by ALIGN-2) divided by (the total number of amino acid residues 
of the PRO polypeptide) = 5 divided by 15 = 33.3% 



Comparison 2 



PRO 

Comparison Protein 



XXXXXXXXXX 
XXXXXYYYYYYZZYZ 



(Length = 10 amino acids) 
(Length = 15 amino acids) 



% amino acid sequence identity ~ 

(the number of identically matching amino acid residues between the two poly peptide 
sequences as determined by ALIGN-2) divided by (the total number of amino acid residues 
of the PRO polypeptide ) 5 divided by 10 - 50% 
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Comparison 3 


PRO-DN A NNNNNNNNNNN'NNN (Length 14 nucleotides) 
Comparison DNA NNNNNNLLLLLLLI.LL (Length 16 nucleotides) 
"o nucleic acid sequence identity 

(the number of identically matching nucleotides between the two nucleic acid sequences as 
determined by ALKiN-2) divided by (the total number of nucleotides ol the PRO-DN A 
nucleic acid sequence) 6 divided by 14 42.9°o 


Comparison 4 


PRO-DNA NNNNNNNNNNNN (Length 12 nucleotides) 
Comparison DNA I i \ V (Length 9 nucleotides) 
°o nucleic acid sequence identity - 

(the number of identically matching nucleotides between the two nucleic acid sequences as 

de'e^TOPed ^ v ALIGN-"'* HiyiH>»rj h» (ihp tr>tnl mimhor nfniirlonl.'Hm ^f'tU«. PRO D xl \ 

nucieic acid sequence) - 4 divided by 12 ~ 33.3% 



Unless specifically stated otherwise, all % amino acid sequence identity values used herein are obtained as 
5 described above using the ALIGN-2 sequence comparison computer program. However. % amino acid 

sequence identity can also be determined using the sequence comparison program NCBI-BLAST2 (Altschul et 
al.. Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence comparison program can be 
downloaded from http://www.ncbi.nlm.nih.gov. NCBI-BLAST2 uses several search parameters, wherein all of 
those search parameters are set to default values including, for example, unmask - yes. strand - all. expected 
10 occurrences - 10, minimum low complexity length - 15 5. multi-pass e-value = 0.01, constant for multi-pass - 
25. dropoff for final gapped alignment ^ 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed ior amino acid sequence comparisons, the 0/ o amino acid 
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 

1 5 sequence identity to. with, or against a given amino acid sequence B) is calculated as follows: 1 00 times the 
fraction X/Y, w here X is the number of amino acid residues scored as identical matches by the sequence 
alignment program NCBI-BLAST2 in that program's alignment of A and B, and where Y is the total number of 
amino acid residues in B. It will be appreciated that where the length of amino acid sequence A is not equal to 
the length of amino acid sequence B. the % amino acid sequence identity of A to B will not equal the % amino 

20 acid sequence identity of B to A. 

"PRO-C-MG.2, PRO-C-MG.12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 variant 
polynucleotide" or "PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 variant 
nucleic acid sequence'" means a nucleic acid molecule which encodes an active PRO-C-MG.2, PRO-C-MG.12. 
PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide as defined herein and which has at least about 

2s 80° o nucleic acid sequence identity with either (a) a nucleic acid sequence which encodes residues about I to 
about 577 of SLQ ID NO:2. about 1 to about 474 of SLQ ID NO: 4. about I to about 500 of ShQ ID NO: 18. 
about 1 to about 344 of SHQ ID NO: 16. or about 1 to about 633 of SLQ ID NO: 14. respectively, or (b) a 
nucleic acid sequence which encodes another specifically derived fragment of the amino acid sequence shown in 
SEQ ID NO:2 or SEQ ID NO:4. respectively . Ordinarily, a PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG 45. 
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-M^^2 variant poK nucleotide will have at least ar^^^l 



PRO-C-MG.64 or PRO-C-M^72 variant poly nucleotide will have at least aboTTt 80° <> nucleic acid sequence 
identit\. more preferably at least about 81% nucleic acid sequence identity, more preferably at least about 82% 
nucleic acid sequence identity, more preferably at least about 83" o nucleic acid sequence identity, more 
preferablv at least about 84% nucleic acid sequence identity, more preferably at least about 85% nucleic acid 
5 sequence identity, more preferably at least about 86% nucleic acid sequence identity, more preferably at least 
about 87% nucleic acid sequence identity, more preferably at least about 88% nucleic acid sequence identity, 
more preferably at least about 89% nucleic acid sequence identity, more preferably at least about 90% nucleic- 
acid sequence identity, more preferably at least about 91% nucleic acid sequence identity, more preferably at 
least about 92% nucleic acid sequence identity, more preferably at least about 93% nucleic acid sequence 

10 identity, more preferably at least about 94% nucleic acid sequence identity , more preferably at least about y5% 
nucleic acid sequence identity , more preferably at least about 96% nucleic acid sequence identity , more 
preferably at least about 97% nucleic acid sequence identity, more preferably at least about 98% nucleic acid 
sequence identity and yet more preferably at least about 99% nucleic acid sequence identity with cither (a) a 
nucleic acid sequence which encodes residues about 1 to about 577 of SEQ ID NO:2. about 1 to about 474 of 

15 SEQ ID NO 4. about 1 to about 506 of SEQ ID NO: 18. about I to about 344 of SEQ ID NO: 16. or about 1 to 
about 633 of SEQ ID NO: 14, respectively, or (b) a nucleic acid sequence which encodes another specifically 
derived fragment of the amino acid sequence shown in SEQ) ID NO:2 or SEQ ID NO 4. respectively. PRO-C- 
MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polynucleotide variants do not 
encompass the native PRO-C-MG.2. PRO-C-MG.12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 

20 nucleotide sequence. 

Ordinarily , PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 variant 
poly nucleotides are at least about 30 nucleotides in length, often at least about 60 nucleotides in length, more 
often at least about 90 nucleotides in length, more often at least about 120 nucleotides in length, more often at 
least about 150 nucleotides in length, more often at least about 180 nucleotides in length, more often at least 

25 about 2 1 0 nucleotides in length, more often at least about 240 nucleotides in length, more often at least about 
270 nucleotides in length, more often at least about 300 nucleotides in length, more often at least about 450 
nucleotides in length, more often at least about 600 nucleotides in length, more often at least about 900 
nucleotides in length, or more. 

"Percent (%) nucleic acid sequence identity " w ith respect to the PRO-C-MG.2, PRO-C-MG.12. PRO-C- 

30 MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide-encoding nucleic acid sequences identified herein is 
defined as the percentage of nucleotides in a candidate sequence that are identical with the nucleotides in a 
PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide-encoding 
nucleic acid sequence, after aligning the sequences and introducing gaps, if necessary , to achieve the maximum 
percent sequence identity. Alignment for purposes of determining percent nucleic acid sequence identity can be 

35 achieved in various ways that are within the skill in the art. for instance, using publicly available computer 

software such as BLAST. BLAST-2. ALIGN. AEIGN-2 or Megalign (DNASTAR) software. Those skilled in 
the art can determine appropriate parameters for measuring alignment, including any algorithms needed to 
achieve maximal alignment over the full-length of the sequences being compared. For purposes herein. 



however. % nucleic acid seuHce identity values are obtained as described by using the sequence 

comparison computer program ALIGN-2. uherem the complete source code for the ALIGN-2 program is 
provided in 1 able 1. The ALIGN-2 sequence comparison computer program was authored by Genentech. Inc. 
and the source code shown in fable 1 has been tiled with user documentation in the U.S. Copyright Office. 
Washington DC. 20559. where it is registered under U S Copyright Registration No. TXU5I0087. The 
ALKiN-2 program is publicly available through Cienentech. Inc.. South San Francisco. California or can be 
compiled from the source code provided in Table 1. The ALIGN-2 program should be compiled for use on a 
UNIX operating system, preferably digital UNIX V4.0D. All sequence comparison parameters are set by the 
AL1GN-2 program and do not vary. 

For purposes herein, the % nucleic acid sequence identity of a given nucleic acid sequence C to. with, or 
against a given nucleic acid sequence D (which can alternatively be phrased as a given nucleic acid sequence C 
that has or comprises a certain % nucleic acid sequence identity to. with, or against a given nucleic acd 
sequence D) is calculated as follows- 100 times the fraction W//. where W is the number of nucleotides scored 
as identical matches by the sequence alignment program ALIGN-2 in that program's alignment of C and D. and 
where Z is the total number of nucleotides in D. It will be appreciated that w here the length of nucleic acid 
sequence C is not equal to the length of nucleic acid sequence D. the % nucleic acid sequence identity of C to D 
will not equal the % nucleic acid sequence identity of D to C. As examples of % nucleic acid sequence identity 
calculations. Table 2. Comparisons 3 and 4, demonstrate how to calculate the % nucleic acid sequence identity 
of the nucleic acid sequence designated "Comparison DNA" to the nucleic acid sequence designated "PRO- 
DNA". 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are obtained 
as described above using the ALIGN-2 sequence comparison computer program. However. % nucleic acd 
sequence identity can also be determined using the sequence comparison program NCBI-BLAST2 (Altschu! et 
al.. Nucleic Acids Res. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence comparison program can be 
downloaded from http://www.ncbi.nlm.nih.gov. NCB1-BLAST2 uses several search parameters, wherein all of 
those search parameters are set to default values including, for example, unmask = yes. strand = all, expected 
occurrences = 10. minimum low complexity length = 15/5. multi-pass e-value = 0.0 1 . constant for multi-pass = 
25. dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid sequence 
identity of a given nucleic acid sequence C to. w ith, or against a given nucleic acid sequence D (w hich can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid 
sequence identity to. with, or against a given nucleic acd sequence D) is calculated as follows: 100 times the 
fraction W-/., w here W is the number of nucleotides scored as identical matches by the sequence alignment 
program NCB1-BLAST2 in that program's alignment ol C and I), and where 7. is the total number of 
nucleotides in D. It w ill be appreciated that w here the length of nucleic acd sequence C is not equal to the 
length of nucleic acd sequence D. the % nucleic acid sequence identity of C to D will not equal the % nucleic 

acid sequence identity of D to C. 

In other embodiments. PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 



variant polynucleotides are nucleic acid molecules that encode an active PRO^^V1G.2. PRO-C-MG. 12. PRO- 
C-MCi.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide and which are capable of" h\ hridi/ing. preferably 
under stringent hy bridi/ation and wash conditions, to nucleotide sequences encoding the full-length PRO-C- 
MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide shown in SI-iQ II) N():2 
or SHQ ID N():4. respectively. PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MCj.72 variant polypeptides can be those that are encoded by a PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 variant polynucleotide. 

The term "positives", in the context of the amino acid sequence identity comparisons performed as 
described above, includes ammo acid residues in the sequences compared that are not onk identical, but also 
those that have similar properties Amnio acid residues that score a positive vaiue to an amino acid residue of 
interest are those that are either identical to the amino acid residue of interest or are a preferred substitution (as 
defined in Table 3) of the amino acid residue of interest. 

For purposes herein, the % value of positives of a given amino acid sequence A to, with, or ayainst a uiven 
amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A that has or 
comprises a certain % positives to, with, or against a given amino acid sequence B) is calculated as follows: 100 
times the fraction X Y, where X is the number of amino acid residues scoring a positive value as defined above 
by the sequence alignment program ALIGN-2 in that program's alignment of A and B. and where Y is the total 
number of amino acid residues in B. It will be appreciated that where the length of amino acid sequence A is 
not equal to the length of amino acid sequence B. the % positives of A to B will not equal the % positives of B 
to A. 

"Isolated." when used to describe the various polypeptides disclosed herein, means polypeptide that has 
been identified and separated and, or recovered from a component of its natural environment. Preferably, the 
isolated polypeptide is free of association with all components with which it is naturally associated. 
Contaminant components of its natural environment are materials that would typically interfere with diagnostic 
or therapeutic uses for the polypeptide, and can include enzymes, hormones, and other proteinaceous or non- 
proteinaceous solutes. In preferred embodiments, the polypeptide will be purified (1) to a degree sufficient to 
obtain at least 15 residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator. or 
(2) to homogeneity by SDS-PAGH under non-reducing or reducing conditions using Coomassie blue or. 
preferably, silver stain. Isolated polypeptide includes polypeptide in .situ within recombinant cells, since at least 
one component of the PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 natural 
environment will not be present Ordinarily, however, isolated polypeptide will be prepared by at least one- 
purification step. 

An "isolated" nucleic acid molecule encoding a PRO-C-MG.2. PRO-C-MG. I 2. PRO-C-MG 45. PRO-C- 
MG.64 or PRO-C-MG.72 polypeptide is a nucleic acid molecule that is identified and separated from at least 
one contaminant nucleic acid molecule w ith which it is ordinarily associated in the natural source of the PRO-C- 
MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG. 72-encoding nucleic acid. Preferably, 
the isolated nucleic is free of association w ith all components with which it is naturally associated. An isolated 
PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG. 72-encoding nucleic acid 
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h^T^n 



ls^^^d 



molccu ,e i, other than in th" or setting in uh.ch it is found in nature, Is^-d nucleic acd molecules 
lh erc,orc are distinguished Iron, the PRO-C-MC,,. PRO-C'-MCi. 12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG 7-encodina nucleic acd molecule as it exists in natural cells. l.o.eve, an isolated nucle.c acd molecule 
cncodin.. a PR()-C-MC,2. PRO-C-MG.12. PRO-C-MG 4,. PRO-C-MG 64 or PRO-C-MG.72 polypeptide 
incudes PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MC ,72-encodmg nucleic 

ii u r K >\nrrss PRO-C-MG 1 PRO-C'-MCi, 1 2, PRO-C-MG.45. PRO- 
acid molecules contained in cells that ordinal il> express I RO L mu._. 

■ ,i, i iriH molecule is in a chromosomal location 
C-MG.64 or PRO-C-MG.72 where, tor example, ihe nudec acid moiccmc l. 

different from that of natural cells. 

The term "control sequences" refers to DNA sequences necessary for the expression of an operablv linked 
cod.n, sequence in a particular host organism. The control sequences that are suitable for promotes, tor 
example, include a promoter, optionally an operator sequence, and a nbosome binding site. Eukaryot.c cells are 
known to utilize promoters, polyadenv lation signals, and enhancers. 

Nucleic acd is "operablv linked" when it is placed into a functional relationship with another nuc.ee acd 
sequence For example. DNA for a presequence or secretory leader is operab.y linked to DNA for a 
if it is expressed as a preprotein that participates in the secretion of the poly peptide; a promoter or enhancer ,s 
operablv linked to a coding sequence if it affects the transcription of the sequence; or a nbosome binding site ,s 
operablv linked to a coding sequence if it is positioned so as to facilitate translation. Generally, "operablv 
Hnked" means that the DNA sequences being linked are contiguous, and. in the case of a secretory leader, 
contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is accomplished 
by ligation at convenient restriction sites. If such sites do not exist, the synthetic o.igonuc.eotide adaptors or 
linkers are used in accordance with conventional practice. 

The term "antibody" is used in the broadest sense and specifically covers, for example, single anti-PRO-C- 
MG "> PRO-C-MG .2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 monoclonal antibodies (including 
aoonist antagonist, and neutralizing antibodies, anti-PRO-C-MG.2. PRO-C-MG. PRO-C-MG.45. PRO-C- 
MG 64 or PRO-C-MG.72 antibody compositions with polyepitopic specificity, single cha.n ant,-PRO-C-MG.2. 
PRO-C-MG P PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antibodies, and fragments of ant,-PRO-C- 
MG - PRO-C-MG 12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antibodies (see below). The tern, 
•■monoclonal antibody" as used herein refers to an antibody obtained from a population of substantially 
homogeneous ant.bod.es. the individual ant.bod.es comprising the population are identical except tor 
possible naturallv-occurring mutations that can be present in minor amounts. 

"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art. and 
<,enera,K is"an empirical calculation dependent upon probe length, washing temperature, and salt concentration, 
in oencra. longer probes require higher temperatures lor proper annealing, while shorter probes need lower 
temperatures. Hybridization generally depends on the abihty of denatured DNA to reanneal when 
complementary strands are present in an environment below their melting temperature. The higher the degree 
of desired homolosv betw een the probe and hybnd.zable sequence, the higher the relative temperature ,h,ch 
can be used As a result, it follows that higher relative temperatures would tend to make the reaction conditions 
more stringent, while lower temperatures less so. For additional details and explanation of stringency of 
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hybridization reactions, see^sube! el ai. Current Protocol* in Molecular liioW^y. Wiley Interscience 
Publishers. (1995). 

"Stringent conditions" or "high stringency conditions", as defined herein, can be identified by those that: 
( I ) employ low ionic strength and high temperature tor washing, for example 0.015 M sodium chloride 0.0015 
M sodium citrate 0. 1% sodium dodecyl sulfate at 50 C: (2) employ during hybridization a denaturing agent, 
such as formamide. for example. 50° b ( v v) formamide with 0.1% bovine serum albumin 0.1% Hcoll 0.1"-.. 
polyvinylpyrrolidone SOniM sodium phosphate buffer at pi I 6 5 with 750 mM sodium chloride. 75 mM sodium 
citrate at 42 C: or (3) employ 50% formamide. 5 x SSC (0.75 M NaCl. 0.075 M sodium citrate). 50 mM sodium 
phosphate (pll 6.8). 0.1% sodium pyrophosphate. 5 x Denhardf s solution, sonicated salmon sperm DNA (50 
ue.'ml). 0. !% SDS, and 10% dextran sulfate at 42 C. with washes at 42 C in 0.2 x SSC (sodium 
chloride sodium citrate) and 50% formamide at 55 C. followed by a high-stringency wash consisting of 0.1 x 
SSC containing EDTA at 55 °C. 

"Moderately stringent conditions" can be identified as described by Sambrook et al , Molecular (.'toning: A 
Laboratory Manual, New York: Cold Spring Harbor Press. 1989, and include the use of washing solution and 
hybridization condit.ons (e.g.. temperature, ionic strength and %SDS) less stringent that those described above. 
An example of moderately stringent conditions is overnight incubation at 37 C in a solution comprising: 20% 
formamide. 5 x SSC (150 mM NaCl. 15 mM trisodium citrate). 50 mM sodium phosphate (pll 7.6). 5 x 
Denhardfs solution. 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA. followed by 
washing the filters in 1 x SSC at about 37-50°C. The skilled artisan will recognize how to adjust the 
temperature, ionic strength, etc. as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a PRO-C-MG.2, 
PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide fused to a "tag polypeptide". 
The tag polypeptide has enough residues to provide an epitope against which an antibody can be made, yet is 
short enough such that it does not interfere with activity of the polypeptide to which it is fused. The tag 
polypeptide preferably also is fairly unique so that the antibody does not substantially cross-react with other 
epitopes. Suitable tag polypeptides generally have at least six amino acid residues and usually between about 8 
and 50 amino acid residues (preferably, between about 10 and 20 amino acid residues). 

As used herein, the term "immunoadhesin" designates antibody-like molecules which combine the binding 
specificity of a heterologous protein (an "adhesin") with the effector functions of immunoglobulin constant 
domains. Structurally, the immunoadhesins comprise a fusion of an amino acid sequence with the desired 
bmdinu specificity which is other than the antigen recognition and binding site of an antibody ( i.e.. is 
"heterologous"), and an immunoglobulin constant domain sequence. The adhesm part of an immunoadhesin 
molecule typicallv is a contiguous amino acid sequence comprising at least the binding site ot a receptor or a 
liuand. The immunoglobulin constant domain sequence in the immunoadhesin can be obtained from any 
immunoglobulin, such as IgG-l. IgG-2. IgG-3. or IgG-4 subtypes. IgA (including IgA-l and IgA-2). IgE. lgD or 
IgM. 

"Active" or "activity" for the purposes herein refers to form(s) of PRO-C-MG.2. PRO-C-MG.12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 which retain a biological and or an immunological activ ity of native 



or naturally-occurring PRO^^G.2. PRO-C-MG.12. PR()-C-MCi.45. PRO-^Tg.64 or PRO-C-MG.72. 
wherein "biological" activit> refers to a biological function (either inhibitory or stimulatory), which includes 
en/>matic activ it> . caused by a native or naturalK -occurring PRO-C-MG 2. PRC )-C-MG. 12. PRO-C-MG.45. 
PRO-C-MG.64 or PR( )-C-MG72 other than the ability to induce the production of an antibody against an 
antigenic epitope possessed by a native or naturally-occurring PRO-C-MG.2. PRO-C-MG. I 2. PRO-C-MG.45. 
jjr.0-C-MCj.64 or PRO-C-MG 72 and an '-imniunologicar activity refers to the ability to induce the 
production of an antibody against an antigenic epitope possessed by a native or naturalK -occurring PRO-C- 
MC] 2. PRO-C-MG.12, PRO-C-MG.45. PRO-C-MG .64 or PRO-C-MG.72 

The term "antagonist" is used in the broadest sense, and includes any molecule that partially or fully 
blocks, inhibits, or neutralizes a biological activity of a native PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. 
PRO-C-MG. 64 or PRO-C-MG.72 polypeptide disclosed herein. In a similar manner, the term "agonist" is used 
in the broadest sense and includes any molecule that mimics a biological activity of a native PRO-C-MG.2. 
PRO-C-MG.12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide disclosed herein. Suitable 
agonist or antagonist molecules specifically include agonist or antagonist antibodies or antibody fragments, 
fragments or amino acid sequence variants of native PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C- 
MG.64 or PRO-C-MG.72 polypeptides, peptides, antisense molecules, and small organic molecules. Methods 
for identifying agonists or antagonists of a PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72 polypeptide include contacting a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C- 
MG.64 or PRO-C-MG.72 polypeptide, mRNA or gene with a candidate agonist or antagonist molecule and 
measuring a detectable change in one or more biological activities normally associated with the PRO-C-MG.2. 
PRO-C-MG.12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide. 

"Treatment" refers to both therapeutic treatment and prophylactic or preventative measures, wherein the 
object is to prevent or slow down (lessen) the targeted pathologic condition or disorder. More specifically, 
"treatment" is an intervention performed with the intention of preventing the development or altering the 
pathology of a cardiovascular, endothelial, neovascular or angiogenic disorder or condition. The concept of 
treatment is used in the broadest sense, and specifically includes the prevention (prophylaxis), moderation, 
reduction, and curing of the disorder or condition, at any stage. Accordingly, "treatment" refers to both 
therapeutic treatment and prophylactic or preventative measures, wherein the object is to prevent or slow down 
(lessen) said disorder or condition. The disorder may result from any cause, including idiopathic, cardiotrophic. 
or mvotrophic causes, or ischemia or ischemic insults, such as myocardial infarction. Those in need of 
treatment include those already with the disorder as well as those prone to have the disorder or those in whom 
the disorder is to be prevented. 

"Chronic" administration refers to administration of the agent(s) in a continuous mode as opposed to an 
acute mode, so as to maintain the initial therapeutic effect (activity) for an extended period of time 
•'Intermittent- administration is treatment that is not consecutively done without interruption, but rather is cyclic 
in nature. 

"Microarray" refers to an array of distinct polynucleotides or oligonucleotides arranged on a substrate such 
as paper, nylon or other type of membrane, filter, gel. polymer, chip, glass slide, or any other suitable support. 
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including solid supports. The poly nucleotides or oligonucleotides (the backbone chemistry can be any a\ailable 
in the art) can be synthesized on a substrate or prepared before application to the substrate. 

"Mammal" tor purposes of treatment refers to any animal classified as a mammal, including humans, 
domestic and farm animals, and zoo. sports, or pet animals, such as dogs. cats, cattle, horses, sheep, pigs, goats. 
5 rabbits, etc. Preferably, the mammal is human. 

Administration "in combination with" one or more further therapeutic agents includes simultaneous 
(concurrent) and consecutive administration in any order. 

"Carriers" as used herein include pharmaceutical^ acceptable carriers, excipients. or stabilizers which are 
nontoxic to the cell or mammal being exposed thereto at the dosages and concentrations employ ed. Often the 
10 physiologically acceptable carrier is an aqueous pH buffered solution. 

"Antibody fragments" comprise a portion of an intact antibody , preferably the antigen binding or variable 
region of the intact antibody. Examples of antibody fragments include Fab. Fab'. F(ab')->, and Fv fragments: 
diabodies: linear antibodies (Zapata et aL Protein Erm. 8(10): 1057-1062 [19951): single-chain antibody 
molecules; and multispecitlc antibodies formed from antibody fragments. 
15 Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab" fragments, 

each with a single antigen-binding site, and a residual "Fc" fragment, a designation reflecting the ability to 
crystallize readily . Pepsin treatment yields an F(ab') 2 fragment that has two antigen-combining sites and is still 
capable of cross-linking antigen. 

"Fv" is the minimum antibody fragment which contains a complete antigen-recognition and -binding site. 
20 This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 

association. It is in this configuration that the three CDRs of each variable domain interact to define an antigen- 
binding site on the surface of the VH-VL dimer. Collectively , the six CDRs confer antigen-binding specificity to 
the antibody. However, even a single variable domain (or half of an Fv comprising only three CDRs specific 
for an antigen) has the ability to recognize and bind antigen, although at a lower affinity than the entire binding 
25 site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain (CHI) 
of the heavy chain. Fab fragments differ from Fab' fragments by the addition of a few residues at the carboxy 
terminus of the heavy chain CHI domain including one or more cysteines from the antibody hinge region. Fab'- 
SH is the designation herein for Fab' in which the cysteine residue(s) of the constant domains bear a free thiol 
30 itroup. F(ab') 2 antibody fragments originally were produced as pairs of Fab' fragments which have hinge 
cysteines between them. Other chemical couplings of antibody fragments are also known. 

The "liuht chains" of antibodies (immunoglobulins) from any vertebrate species can be assigned to one of 
two clearlv distinct types, called kappa and lambda, based on the amino acid sequences of their constant 
domains. 

35 Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobulins can 

be assigned to different classes. There are five major classes of immunoglobulins: IgA. IgD. IgE. IgG. and IgM. 
and several of these can be further divided into subclasses (isotypes). e.g.. IgGl. IgG2. IgG3. lgG4. IgA. and 
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"Single-chain IV or "sIV antibodv fragments comprise the VH and VI. domains of antibody, wherein 
these domains are present in a single poKpeptide chain. Preferable, the Fv polypeptide further comprises a 
polvpeptide linker between the VH and VI. domains which enables the sl'v to form the desired structure for 
5 antiiicn bindinu. for a review ofsEv. see Plucktluin in The Pharmacology of Monoclonal Antibodies , vol. 113. 
Rosenburg and Moore eds.. Springer- Verlag. New York, pp. 269-3 I 5 ( 1994). 

The term "diabodies" refers to small antibody fragments w ith two antigen-binding sites, which fragments 
comprise a heaw-chain variable domain (VH) connected to a light-chain variable domain ( VL) in the same 
poKpeptide chain (VH - VI.'). By using a linker that is too short to allow pairing between the two domains on 
10 the same chain, the domains are forced to pair with the complementary domains of another chain and create two 
antigen-binding sites. Diabodies are described more fully in, for example. EP 404.097; WO 93 ' 1 1161; and 
Hollinger et al.. Proc. Natl. Acad. Sci. USA. 90:6444-6448 ( I 993) 

An "isolated" antibody is one which has been identified and separated and/or recovered from a component 
of its natural environment. Contaminant components of its natural environment are materials which would 
15 interfere with diagnostic or therapeutic uses for the antibody, andean include enzymes, hormones, and other 
proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be purified { 1 ) to 
greater than 95% by weight of antibody as determined by the Lowry method, and most preferably more than 
99% by w eight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid 
sequence by use of a spinning cup sequenator. or (3 ) to homogeneity by SDS-PAGE under reducing or 
20 nonreducing conditions using Coomassie blue or. preferably, silver stain. Isolated antibody includes the 

antibody in situ w ithin recombinant cells since at least one component of the antibody's natural environment will 
not be present. Ordinarily, however, isolated antibody will be prepared by at least one purification step. 

The word "label" when used herein refers to a detectable compound or composition which is conjugated 
directly or indirectly to the antibody so as to generate a "labeled" antibody. The label can be detectable by 
25 itself (e g radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, can cataly ze chemical 
alteration of a substrate compound or composition w hich is detectable. 

By "solid phase" is meant a non-aqueous matrix to which the antibody of the present invention can adhere. 
Examples of solid phases encompassed herein include those formed partially or entirely of glass (e.g., controlled 
pore glass), polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyviny l alcohol and silicones. In 
30 certain embodiments, depending on the context, the solid phase can comprise the well of an assay plate; in 
others it is a purification column (e.g.. an affinit} chromatography column). This term also includes a 
discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275.149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and or surfactant w hich 
is useful for delivery of a drug (such as a PRl ')-( -MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or 
35 PRO-C-MG.72 polypeptide or antibody thereto) to a mammal. The components of the liposome are commonly 
arranged in a bilayer formation, similar to the lipid arrangement of biological membranes. 

A •"small molecule" is defined herein to have a molecular weight below about 500 Daltons. 

The phrases "vascular or angiogenic disorder", "vascular or angiogenic d\ sfunction" are used 
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interchangeably and refer in part to svstemic disorders that affect vessels, such as diabetes mellitus. as ucll as 
diseases of the vessels themselves, such as of the arteries, capillaries, veins, and or lymphatics. This would 
include indications that stimulate angiogenesis. cardiovasculari/ation. and or neovascularization, and those that 
inhibit angiogencsis. cardiovasculari/ation. and or neovascularization. 
5 -Hypertrophy", as used herein, is defined as an increase in mass of an organ or structure independent of 

natural growth that does not involve tumor formation. Ilvpertrophy of an organ or tissue is due either to an 
increase in the mass ot the individual cells (true hypertrophy), or to an increase in the number of cells making 
up the tissue (hvperplasia). or both. Certain organs, such as the heart, lose the ability to divide shortly alter 
birth. Accordingly, "'cardiac hypertrophy" is defined as an increase in mass of the heart, which, in adults, is 
10 characterized by an increase in myocyte cell si/e and contractile protein content without concomitant ceii 

division. The character of the stress responsible for inciting the hypertrophy, (e.g., increased preload, increased 
afterload. loss of myocytes, as in myocardial infarction, or primary depression of contractility ). appears to play a 
critical role in determining the nature of the response. The early stage of cardiac hypertrophy is usually 
characterized morphologically by increases in the size of myofibrils and mitochondria, as well as by 
1 5 enlargement of mitochondria and nuclei. At this stage, while muscle cells are larger than normal, cellular 
organization is largely preserved. At a more advanced stage of cardiac hypertrophy, there are preferential 
increases in the size or number of specific organelles, such as mitochondria, and new contractile elements are 
added in localized areas of the cells, in an irregular manner. Cells subjected to long-standing hypertrophy show 
more obvious disruptions in cellular organization, including markedly enlarged nuclei with highly lobulated 
20 membranes, which displace adjacent myofibrils and cause breakdown of normal Z-band registration. The phrase 
"cai diac hypertrophy" is used to include all stages of the progression of this condition, characterized by various 
decrees of structural damage of the heart muscle, regardless of the underlying cardiac disorder. Hence, the term 
also includes physiological conditions instrumental in the development of cardiac hypertrophy, such as elevated 
blood pressure, aortic stenosis, or myocardial infarction. 
25 '"Heart failure" refers to an abnormality of cardiac function where the heart does not pump blood at the rate 

needed for the requirements of metabolizing tissues. The heart failure can be caused by a number of factors, 
including ischemic, congenital, rheumatic, or idiopathic forms. 

"Congestive heart failure" (CHF) is a progressive pathologic state where the heart is increasingly unable to 
supply adequate cardiac output (the volume of blood pumped by the heart over time) to deliver the oxygenated 
30 blood to peripheral tissues. As CHF progresses, structural and hemodynamic damages occur. While these 
damages have a variety of manifestations, one characteristic s\mptom is ventricular hypertrophy . L Hf is a 
common end result of a number of various cardiac disorders. 

"Mvocardial infarction" generally results from atherosclerosis of the coronary arteries, often with 
superimposed coronarv thrombosis. It may be divided into two major types: transmural infarcts, in which 
35 mvocardial necrosis involves the full thickness of the ventricular wall, and subendocardial (nontransmural) 
infarcts, in which the necrosis involves the subendocardium. the intramural myocardium, or both, without 
extending all the way through the ventricular wall to the epicardium. Mvocardial infarction is known to cause 
both a change in hemodynamic effects and an alteration in structure in the damaged and healthy zones of the 
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heart. Thus, tor example, myocardial infarction reduces the maximum cardiac output and the stroke volume of 
the heart. Also associated with myocardial infarction is a stimulation of the DNA synthesis occurring in the 
interstice as well as an increase in the formation of collagen in the areas of the heart not affected. 

Supravalvular "aortic stenosis'" is an inherited vascular disorder characterized by narrowing of the 
5 ascending aorta, but other arteries, including the pulmonary arteries, may also be affected. Untreated aortic 
stenosis may lead to increased intracardiac pressure resulting in myocardial hypertrophy and eventually heart 
failure and death. The pathogenesis of this disorder is not fully understood, but hypertrophy and possibly 
hyperplasia of medial smooth muscle are prominent features of this disorder. It has been reported that 
molecular variants of the elastin gene are involved in the development and pathogenesis of aortic stenosis. U.S. 
10 Patent No. 5.650.282 issued Juiy 22. 1997. 

"Valvular regurgitation" occurs as a result of heart diseases resulting in disorders of the cardiac valves. 
Various diseases, like rheumatic fever, can cause the shrinking or pulling apart of the valve orifice, while other 
diseases may result in endocarditis, an inflammation of the endocardium or lining membrane of the 
atrioventricular orifices and operation of the heart Defects such as the narrow ing of the valve stenosis or the 
15 defective closing of the valve result in an accumulation of blood in the heart cav ity or regurgitation of blood 
past the valve. If uncorrected, prolonged valvular stenosis or insufficiency may result in cardiac hypertrophy 
and associated damage to the heart muscle, which may eventually necessitate valve replacement. 

The treatment of all these, and other cardiovascular (endothelial-involved) and angiogenic disorders are 
encompassed by the present invention. 
20 The terms "cancer", "cancerous", and "malignant" refer to or describe the phy siological condition in 

mammals that is typically characterized by unregulated cell growth. 

The term "neovascularization" refers to grow th and development of blood vessels in tissue not normally 
containing them, or of blood vessels of a different kind than usual in tissue. 

The term "cytotoxic agent" as used herein refers to a substance that inhibits or prevents the function of 
25 cells and/or causes destruction of cells. The term is intended to include radioactive isotopes (e.g. . 1311. 1251. 

90Y, and 1 86Re), chemotherapeutic agents, and toxins such as enzymatically active toxins of bacterial, fungal, 
plant, or animal origin, or fragments thereof. 

A "chemotherapeutic agent" is a chemical compound useful in the treatment of cancer. Examples of 
chemotherapeutic agents include alkylating agents, folic acid antagonists, anti-metabolites of nucleic acid 
30 metabolism, antibiotics, pyrimidine analogs. 5-fluorouracil. cisplatin. purine nucleosides, amines, amino acids, 
triazol nucleosides, or corticosteroids. Specific examples include Adriamycin. Doxorubicin. 5-Huorouracil. 
Uy tosine arabinoside ("Ara-C"). Cyclophosphamide. I hiotepa. Busulfan. Cytoxin. Taxol. Toxotere. 
Methotrexate. Cisplatin. Melphalan. Vinblastine. Bleomycin. Htoposide. Ifosfamide. Mitomycin C 
Mitoxantrone. Vincreistine. Vinorelbine. Carboplatin, Teniposide. Daunomycin. Carminomycin. Aminopterin. 
35 Dacttnomycin. Mitomycins, hsperamicins (see I !.S. Pat. No. 4.675.1 87). Melphalan. and other related nitrogen 
mustards. Also included in this definition are hormonal agents that act to regulate or inhibit hormone action on 
tumors, such as tamoxifen and onapristone. 

A "growth-inhibitory agent" when used herein refers to a compound or composition that inhibits growth of 
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e urowth-inhibitorv auent is one which siunificantK 



reduces the percentage of malignant cells in S phase, for example. Examples of" growth-inhibitors agents 
include auents that block cell cvele progression (at a place other than S phase), such as agents that induce G I 
arrest and M-phase arrest. Classical M-phase blockers include the vincas (vincristine and vinblastine), taxol. 



and topo II inhibitors such as doxorubicin, daunorubicin. etoposide. and bleomycin. Those agents that arrest G 1 
also spill over into S-phase arrest, for example. DNA alkylating agents such as tamoxifen, prednisone, 
dacarbazinc. mechlorethamine. cisplatin. methotrexate. 5-fluorouracil. and ara-C. f urther information can be 
found in The Molecular Basis of Cancer . Mendelsohn and Israel, eds.. Chapter 1. entitled "Cell cycle regulation. 

10 oncogenes, and antineoplastic drugs" by Murakami el al. I WB Saunders: Philadelphia. 1995). especially p. 13. 
Additional examples include tumor necrosis factor (TNF). an antibody capable of inhibiting or neutralizing the 
angiogenic activity of acidic or basic HGF or hepatocyte growth factor (HGF). an antibody capable of inhibiting 
or neutralizing the coagulant activities of tissue factor, protein C. or protein S (see. WO 91/01 753, published 2 1 
February 1991). or an antibody capable of binding to HER2 receptor (WO 89 066 l >2), such as the 4D5 antibody 

15 (and functional equivalents thereof) (e.g., WO 92 22653). 

A "cardiovascular agent" refers generically to any drug that acts in treating cardiovascular disorders. 
Examples of cardiovascular agents are those that promote vascular homeostasis by modulating blood pressure, 
heart rate, heart contractility, and endothelial and smooth muscle biology, all of which factors have a role in 
cardiovascular disease. Specific examples of these include angiotensin-II receptor antagonists: endothelin 

20 receptor antagonists such as, for example. BOSENTAN™ and MOXONODIN ,M : interferon-gamma (IFN-y): 
des-aspartate-angiotensin I; thrombolytic agents. e.g., streptokinase, urokinase, t-PA, and a t-PA variant 
specifically designed to have longer half-life and very high fibrin specificity, TNK t-PA (a T103N. Nl 17Q. 
KHRR(296-299)AAAA t-PA variant, Keyt et al., Proc. Natl. Acad. Set. USA 91. 3670-3674 (1994)); inotropic 
or hypertensive agents such as digoxigenin and p-adrenergic receptor blocking agents, e.g., propranolol. 

25 timolol, tertalolol. carteolol, nadolol, betaxolol. penbutolol, acetobutolol, atenolol, metoprolol, and carvedilol; 
angiotensin converting enzyme (ACE) inhibitors, e.g., quinapril, captopril. enalapril. ramipril, benazepril, 
fosinopril, and lisinopril; diuretics, e.g., chlorothiazide, hydrochlorothiazide, hydroflumethiazide, 
methylchlothiazide. benzthiazide, dichlorphenamide. acetazolamide. and indapamide; and calcium channel 
blockers, e.g., diltiazem. nifedipine, verapamil, nicardipine. 

30 "Angiogenic agents" and "endothelial agents" are active agents that promote angiogenesis and/or 

endothelial cell growth, or. if applicable, vasculogenesis. This would include factors that accelerate wound 
healing, such as growth hormone, insulin-like growth factor-l (IGF-I). VEGF. VIGF. PIXiF. epidermal growth 
factor (EGf). C I GF and members of its family. FGF. and TGF-a and l'GF-ji 



35 prevent growth of cancer cells. Examples include antibodies or other antagonists to angiogenic agents as 

defined above, such as antibodies to VEGF. They additionally include cytotherapeutic agents such as cytotoxic 
agents, chemotherapeutic agents, growth-inhibitory agents, apoptotic agents, and other agents to treat cancer, 
such as anti-HE.R-2. anti-CD20. and other bioactive and organic chemical agent. 



" Angiostatic agents" are active agents that inhibit angiogenesis or vasculogenesis or otherw ise inhibit or 
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"[Endothelial cell" means the cells of endothelial tissue, which includes the membranes lining serous 
cavities, heart, blood and lymph vessels. 

In a pharmacological sense, in the context of the present invention, a "therapeutically effective amount" ol 
an active agent such as a PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
5 polypeptide or agonist or antagonist thereto or an anti-PRO-C-MG.2, PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C- 
MG 64 or PRO-C-MG.72 antibody, refers to an amount effective in the treatment of a cardiovascular, 
endothelial or angiogenic disorder in a mammal and can be determined empirically. An effective amount will 
either prevent, lessen the worsening of. alleviate, or cure the treated condition., or stimulate, enhance, reduce or 
inhibit the cellular response, biological activity, or stated purpose. 
10 As used herein, an "effective amount" of an active agent such as a PRO-C-MG. 2. PRO-C-MG. i 2. PRO-C- 

MG 45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide or agonist or antagonist thereto or an anti-PRO-C-MG.2. 
PRO-C-MG. 12, PRO-C-MG. 45. PRO-C-MG.64 or PRO-C-MG 72 antibody, refers to an amount effective for 
carrying out a stated purpose, wherein such amounts may be determined empirically for the desired effect. An 
effective amount can stimulate, enhance, reduce or inhibit the cellular response, biological activity, or other 
1 5 stated purpose. 

II Compositions and Methods of the Invention 

A. Full-length PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 o r PRO-C-MG.72 
Polypeptide 

The present invention provides new ly identified and isolated nucleotide sequences encoding poly peptides 

20 referred to in the present application as PRO-C-MG.2, PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO- 
C-MG.72. In particular. cDNA encoding a PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45 PRO-C-MG.64 or 
PRO-C-MG 72 polypeptide has been identified and isolated, as disclosed in further detail in the Examples 
below. For sake of simplicity, in the present specification the protein encoded by DNA-C-MG. 2- 1 776. DNA- 
C-MG. 12-1776. DNA-C-MG.45-1776, DNA-C-MG.64-1776 or DNA-C-MG.72- 1 776 as well as all further 

25 native homologues and variants included in the foregoing definition of PRO-C-MG.2. PRO-C-MG. 12. PRO-C- 
MG.45, PRO-C-MG.64 or PRO-C-MG.72, will be referred to as "PRO-C-MG.2, PRO-C-MG. 12, PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72", regardless of their origin or mode of preparation. 

As disclosed in the Examples below, a cDNA clone designated herein as DNA-C-MG 2-1776, DNA-C- 
MG. 12- 1776, DNA-C-MG.45-1776. DNA-C-MG.64-1776 or DNA-C-MG.72- 1 776 has been deposited with the 

30 ATCC. The actual nucleotide sequence of the clone can readily be determined by the skilled artisan by 

sequencing of the deposited clone using routine methods in the art. The predicted amino acid sequence can be 
determined from the nucleotide sequence using routine skill. For the PRO-C-MG.2. PRO-C-MG. 12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide and encoding nucleic acid described herein. Applicants 
have identified what is believed to be the reading frame best identifiable w ith the sequence information 

35 available at the time. 

SEQ ID NO:l shows a cDNA containing a nucleotide sequence (nucleotides 1-2891 ) encoding native 
sequence PRO-C-MG.2. wherein the nucleotide sequence (SEQ ID NO: 1 ) is a clone designated herein as 
"DNA-C-MG. 2-1 776." SEQ ID NO:2 shows the amino acid sequence (SEQ ID NO:2) of a native sequence 

49 



PI776R2 

PRO-C-MG.2 poly peptide as derived from the coding sequence of Sl-Q ID NO:l. 

SIO in NO: 3 shows a cDNA containing a nucleotide sequence (nucleotides 1-2 1 1°) encoding native 
sequence PRO-C-MG.12. v\ herein the nucleotide sequence (SKQ II) NO:3) is a clone designated herein as 
"DNA-C-MG. I 2- 1 776." SKO ID NO:4 shows the amino acid sequence (SHQ ID NO:4) of a native sequence 
5 PRO-C-MC i. 12 polypeptide as derived from the coding sequence of SfQ ID NO:3. 

15 PRO-C-MG.2. PRO-C-MG.12. PRO-C -MG .45. PRO-C-MG.64 or PRO-C-MG.72 Variants 
In addition to the full-length native sequence PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG.72 polypeptides described herein, it is contemplated that PRO-C-MG.2. PRO-C-MG.12. 
PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 variants can be prepared. PRO-C-MG 2. PRO-C-MG 12. 
10 PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 variants can be prepared by introducing appropriate 

nucleotide changes into the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
UNA. and or by synthesis of the desired PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72 polypeptide Those skilled in the art will appreciate that amino acid changes can alter post- 
translational processes of the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG 72 . 
1 5 such as changing the number or position of glycosylation sites or altering the membrane anchoring 
characteristics. 

Variations in the native full-length sequence PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG.72 or in various domains of the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG.72 described herein, can be made, for example, using any of the techniques and 

20 guidelines for conservative and non-conservative mutations set forth, for instance, in U.S Patent No. 5.364.934. 
Variations can be a substitution, deletion or insertion of one or more codons encoding the PRO-C-MG.2. PRO- 
C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 that results in a change in the amino acid sequence 
of the PRO-C-MG.2, PRO-C-MG.12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG 72 as compared w ith the 
native sequence PRO-C-MG 2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. Optionally 

25 the variation is by substitution of at least one amino acid with any other amino acid in one or more of the 

domains of the PRO-C-MG 2. PRO-C-MG.12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72. Guidance in 
determining which amino acid residue can be inserted, substituted or deleted without adversely affecting the 
desired activity can be found by comparing the sequence of the PRO-C-MG.2, PRO-C-MG. 12, PRO-C-MG.45, 
PRO-C-MG.64 or PRO-C-MG 72 w ith that of homologous known protein molecules and minimizing the 

30 number of amino acid sequence changes made in regions of high homology. Amino acid substitutions can be 
the result of replacing one amino acid with another amino acid having similar structural and or chemical 
properties, such as the replacement of a leucine with a serine, i.e.. conservative amino acid replacements 
Insertions or deletions can optionally be in the range of about I to 5 amino acids The variation allowed can be 
determined by systematically making insertions, deletions or substitutions of amino acids in the sequence and 

35 testing the resulting variants for activity exhibited by the full-length or mature native sequence. 

PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide fragments 
are provided herein Such fragments can be truncated at the N-terminus or C-terminus, or can lack internal 
residues, for example, when compared with a full length native protein. Certain fragments lack amino acid 
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residues that are not essential for a desired biological activity of the PRO-C-MTj.2. PRO-C-MG. 12. PRO-C 
MG.45. PRO-C-MG 64 or PRO-C-MG.72 polypeptide. 

PRO-C-MG. 2. PRO-C-MG. 12. PR( >-C-MG 45. PRO-C-MG. 64 or PRO-C-MG.72 fragments can be 
prepared by any of a number of conventional techniques. Desired peptide fragments can be chemically 
synthesized. An alternative approach involves generating PRO-C-MG. 2. PRO-C-MG. I 2. PRO-C-MG. 45. 
PRO-C-MG. 64 or PRO-C-MG.72 fragments by en/ymatic digestion, e.g.. b> treating the protein with an 
enzyme known to cleave proteins at sites defined by particular amino acid residues, or by digesting the DNA 
with suitable restriction enzymes and isolating the desired fragment. Yet another suitable technique involves 
isolating and amplifying a DNA fragment encoding a desired polypeptide fragment, by polvmcrase chain 
reaction (PCR). Oligonucleotides that define the desired termini of the DNA fragment are empioved at the 5' 
and y primers in the PCR. Preferably. PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG. 45. PRO-C-MG 64 or PRO- 
C-MG.72 polypeptide fragments share at least one biological and/or immunological activity with the native 
PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MCi.64 or PRO-C-MG.72 polypeptide shown in SKQ 
ID NO:2 or Si O ID NO:4. respectively. 

In particular embodiments, conservative substitutions of interest are shown in Table 3 under the heading of 
preferred substitutions. If such substitutions result in a change in biological activity , then more substantial 
changes, denominated exemplary substitutions in Table 3. or as further described below in reference to amino 
acid classes, are introduced and the products screened. 
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Substantial modifications in function or immunological identity of the PRO-C-MG. 2. PRO-C-MG. 12. 
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PRO-C-MG 45. PRO-C-McTSTor PRO-C-MC i .72 polvpept.de are accomplished b> selecting substitutions that 
differ significantly in their effect on maintaining (a) the structure of the poKpept.de backbone in the area of the 
substitution, for example, as a sheet or helical conformation, (b) the charge or hv drophob.city of the molecule at 
the taruet site, or (c) the bulk of the side chain. Naturally occurring residues are divided into groups based on 
5 common side-chain properties: ( 1 ) hydrophobic: norleucne. met. ala. val. leu. lie: (2) neutral hydrophihe cys. 
ser. thr: (3. acid.c: asp. glu: (4) basic: asn. gin. his. lys. arg: (5) residues that influence chain orientation: gK. 
pro: and (6) aromatic: trp. tyr. phe. 

Non-conservative substitutions will entail exchanging a member of one of these classes for another class 
Such substituted residues also can be introduced into the conservative substitution sites or. more preferably, into 
10 the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site- 
directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-d.rected mutagenesis [Carter et al., NucL 
Ac i ds Res. . 13:433 1 (1986); /oiler et al., Nucl. Acids Res. . 10:6487 (1987)]. cassette mutagenesis [Wells et al, 
Gene , 34:3 1 5 ( 1985)). restriction selection mutagenesis [Wells et al., Philos Trans. R. Soc. London SerA . 
327:415 (1 986)] or other known techniques can be performed on the cloned DNA to produce the PRO-C-MG.2. 
PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 variant DNA. 

Scanning am.no acid analysis can also be employed to identify one or more amino acids along a 
contiguous sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. 
Suchamino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning am.no 
acid amon, this -roup because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the 
main-chain conformation of the variant [Cunningham and Wells. Science. 244: 1 08 1 - 1 085 ( 1 989)]. Alanine is 
also ty pically preferred because it is the most common amino acid. Further, it is frequently found in both buried 
and exposed positions [Cre.ghton. The Proteins . ( W.H. Freeman & Co.. N.Y.): Chothia, J. Mol. Biol, 150: ' 
(1976)]. If alanine substitution does not y ield adequate amounts of variant, an isoteric amino ac.d can be used. 

C. Modifications of P RO-C-MG.2. PRO- C -MG 1? PRO-C-MG 45 PRO-C-MG.64 or PRO-C-MG.72 
Covalent modifications of PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 are included within the scope of this invention. One type of covalent modification includes reacting 
targeted amino acid residues of a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 polypeptide with an organic derivatizing agent that is capable of reacting with selected side cha.ns or the 
N- or C- terminal res.dues of the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72. Derealization with bifimctional agents is useful, for instance, for delinking PRO-C-MG.2. PRO-C- 
MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 to a water-insoluble support matrix or surface for 

■r ■ . nnn \u' ~> nun r V1 r, I ~> PRO-C-MG 4^ PRO-C-MCi.64 or PRO-C- 
use in the method tor purifying anti-PRO-C-MG.2, I KO-C-mg.i_. t ku ^ mkjm. . 

MG.72 antibodies, and vice-versa. Commi.nl> used crossl.nk.ng agents include, e.g.. I . I -bis(dia/oacetyl)-2- 
phenylethane. glutaraldehyde. N'-hydroxysuccinimide esters, for example, esters with 4-azidosabcylic acid, 
homobifunctional imidoesters. including d.succnim.dyl esters such as 3.3'-dith,obis(succ.mm,dyl P ro P ,onate). 
bifunctional maleimides such as bis-N-maleimido-1.8-octane and agents such as methyl-3-[(p- 
azidophenyl)dithio]propioimidate. 



20 



25 



30 



s"> 



10 



P! 776R2 

Other modifications include deamidation of glutammy 1 and asparagnnl residues to the corresponding 
ulutamvl and aspart> I residues. respectiveh . Indroxv lation of proline and lysine, phosphorylation of hydroxvl 
croups of servl or threonv I residues, moths lation of the u-ammo groups of lysine, argmme. and histidine side- 
chains [T.I-'. Creighton. Proteins- S tructure and Molecular Properties . W'.Il. Freeman & Co.. San Francisco, pp. 
7Q-86 (1 98-?)]. acetvlation of the N-terminal amine, and amidation of any C-terminal carboxyl group. 

Another type of covalent modification of the PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG 45. PRO-C- 
MG.64 or PRO-C-MG.72 polypeptide included within the scope ot this invention comprises altering the native 
glv cosy lation pattern of the polypeptide. "Altering the native glycosylate pattern" is intended for purposes 
herein to mean deleting one or more carbohydrate moieties found in native sequence PRO-C-MG.2. PRO-C- 
MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 (either by removing the underlying giycosyiation 
site or by deleting the giycosyiation by chemical and/or enzymatic means), and/or adding one or more 
giycosyiation sites that are not present in the native sequence PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45, 
PRO-C-MG.64 or PRO-C-MG.72. In addition, the phrase includes qualitative changes in the giycosyiation of 
the native proteins, involving a change in the nature and proportions of the various carbohydrate moieties 
15 present. 

Addition of giy cosy iation sites to the PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72 polypeptide can be accomplished by altering the amino acid sequence. The alteration can be 
made, for example, by the addition of. or substitution by, one or more serine or threonine residues to the native 
sequence PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 (forO-linked 
20 giycosyiation sites). The PRO-C-MG.2, PRO-C-MG.12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
amino acid sequence can optionally be altered through changes at the DNA level, particularly by mutating the 
DNA encoding the PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
polypeptide at preselected bases such that codons are generated that will translate into the desired amino acids. 
Another means of increasing the number of carbohydrate moieties on the PRO-C-MG.2. PRO-C-MG.12, 
25 PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide is by chemical or enzymatic coupling of 
glycosides to the polypeptide. Such methods are described in the art. e.g., in WO 87/05330 published 1 1 
September 1987, and in Aplin and Wriston, CRC Crit. Re v. Biochem.. pp. 259-306 ( 1 981 ). 

Removal of carbohydrate moieties present on the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C- 
MG.64 or PRO-C-MG.72 polypeptide can be accomplished chemically or enzymatically or by mutational 
30 substitution of codons encoding for amino acid residues that serve as targets for giycosyiation. Chemical 
deglycosylation techniques are known in the art and described, for instance, by Hakimuddin, et aL Arch, 
Biochem. Riophvs. . 259:52 (1987) and by Kdge et al„ Anal. Biochem. , H8: 13 I ( 1<*8 1 ). Enzymatic cleavage of 
carbohydrate moieties on polypeptides can be achieved by the use of a variety of endo- and exo-glycosidases as 
described by lhotakura et al.. Meth. F.n/vmol . 138:350 (1987). 
35 Another type of covalent modification of PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45, PRO-C-MG.64 

or PRO-C-MG.72 comprises linking the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72 polypeptide to one of a variety of nonproteinaceous polymers, e.g.. polyethylene glycol (PEG), 
polypropylene glycol, or polyoxyalkylenes. in the manner set forth in U.S. Patent Nos. 4.640.835: 4.496.689: 
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4.301.144: 4.670.417; 4. 

The PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG 64 or PR( )-C'-M( i.72 of the present 
invention can also be modified in a v\a\ to form a chimeric molecule comprising PRO-C-MG 2. PR( )-(_'- M( i. I 2. 
PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 fused to another, heterologous polypeptide or amino acid 
5 sequence. 

In one embodiment, such a chimeric molecule comprises a fuMon of the PRO-C-MG.2. PRO-C-MG I 2. 
PRO-C-MCi.45. PRO-C-MG.64 or PRO-C-MCi.72 with a tag polypeptide which provides an epitope to which an 
anti-tag antibody can selectively bind. The epitope tag is generally placed at the amino- or carboxyl- terminus 
of the PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. The presence of such 

iO epitope-tagged forms of the PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG. 45. PRO-C-MG.64 or PRO-C-MG.72 
can be detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables the 
PRO-C-MG.2. PRO-C-MG. 1 2, PRO-C-MG. 45, PRO-C-MG.64 or PRO-C-MG.72 to be readily purified by 
affinity purification using an anti-tag antibody or another type of affinity matrix that binds to the epitope tag. 
Various tag polypeptides and their respective antibodies are well known in the art. Examples include poly- 

1 5 histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its antibody 

I2CA5 [Field et al., Mol. Cell. Biol. . 8:2 I 59-2 1 65 ( 1988)]; the c-myc tag and the 8F9, 3C7, 6E10, G4. B7 and 
9E10 antibodies thereto [Evan et a!.. Molecular and Cellular Biology , 5:3610-3616 (1985)]; and the Herpes 
Simplex virus glycoprotein D (gD) tag and its antibody [Paborsky et al.. Protein Engineering . 3(6):547-553 
(1990)]. Other tag polypeptides include the Flag-peptide fHopp et al., BioTechnology . 6:1204-1210 (1988)]: 

20 the K.T3 epitope peptide [Martin et al.. Science , 255 :192-194 (1992)]; an a-tubulin epitope peptide [Skinner et 
al.. J. Biol. Chem. . 266:15163-15166 ( 1991 )]; and the T7 gene 10 protein peptide tag [ Lutz-Freyermuth et al.. 
Proc. Natl. Acad Sci. USA . 87:6393-6397 (1990)]. 

In an alternative embodiment, the chimeric molecule can comprise a fusion of the PRO-C-MG.2, PRO-C- 
MG. 12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 w ith an immunoglobulin or a particular region of an 

25 immunoglobulin For a bivalent form of the chimeric molecule (also referred to as an "immunoadhesin""), such 
a fusion could be to the Fc region of an IgG molecule. The Ig fusions preferably include the substitution of a 
soluble (transmembrane domain deleted or inactivated) form of a PRO-C-MG.2. PRO-C-MG. 12, PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide in place of at least one variable region w ithin an [g 
molecule. In a particularly preferred embodiment, the immunoglobulin fusion includes the hinge. CH2 and 

30 CH3. or the hinge. CH 1 . CH2 and CH3 regions of an IgG 1 molecule. For the production of immunoglobulin 
fusions see also US Patent No. 5.428.130 issued June 27, 1995. 

In another embodiment, the chimeric molecule includes a fusion of a PRO-C-MG.2. PRO-C-MG. 12. PRO- 
C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 w ith a signal peptide to allow or enhance secretion of the PRO-C- 
MG 2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 peptide or even to change its 

35 localization within the host cell. The signal sequence is generally placed at the amino- or carboxyl- terminus of 
the PRO-C-MG 2. PRO-C-MG. 12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72. more usually the N- 
terminus when secretion or membrane localization is desired. Such fusions are typically intermediate products, 
since the signal peptide is usually specifically cleaved by enzy mes of the host cell. Prov ision of a signal peptide 
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enables the PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-.VKj.64 or VRO-C-MG.72 to be readily 
purified following its secretion to the culture medium Various signal polypeptides, which allou secretion or 
targeting to compartments within the cell, are well known in the art and are available for use with numerous host 
cells, including yeast and mammalian cells. 
5 I) Preparation of PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG 64 or PRO-C-MG.72 

I he description below relates primarily to production of PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. 
PRO-O-MG 64 or PRO-C-MG.72 by culturing cells transformed or transfected with a vector containing PRO-C- 
MC. 2. PRO-C-MC 12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 nucleic acid. It is. of course, 
contemplated that alternative methods, which are well known in the art. can be employed to prepare PRO-C- 

10 MG.2. PRO-C-MG.12. PRO-C-MG .45. PRO-C-MG 64 or PRO-C-MG.72. For instance, the PRO-C -MG. 2. 
PRO-C-MG. 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 sequence, or portions thereof, can be 
produced by direct peptide synthesis using solid-phase techniques [see. e.g.. Stewart et af, Solid-Phase Peptide 
Synthesis . W.H. Freeman Co., San Francisco, CA (1969); Merrifield, J. Am. Chem. Soc , 85 2149-2154 
( 1963)j. //; vitro protein synthesis can be performed using manual techniques or by automation. Automated 

15 synthesis can be accomplished, for instance, using an Applied Biosystems Peptide Synthesizer (Foster City, CA) 
using manufacturer's instructions. Various portions of the PRO-C-MG. 2, PRO-C-MG .12, PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 can be chemically synthesized separately and combined using chemical or 
enzy matic methods to produce the full-length PRO-C-MG. 2. PRO-C-MG. 12, PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72. 

20 I. Isolation of DNA Encoding PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C- 

MG.64 or PRO-C-MG.72 

DNA encoding PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 can be 
obtained from a cDNA library prepared from tissue believed to possess the PRO-C-MG.2, PRO-C-MG.12. 
PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 mRNA and to express it at a detectable level. Accordingly. 

25 human PRO-C-MG.2, PRO-C-MG. 1 2, PRO-C-MG 45, PRO-C-MG.64 or PRO-C-MG.72 DNA can be 

conveniently obtained from a cDNA library prepared from human tissue, such as described in the Examples. 
The PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG. 72-encoding gene can also 
be obtained from a genomic library or by known synthetic procedures (e.g.. automated nucleic acid synthesis). 
Libraries can be screened with probes (such as antibodies to the PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C- 

30 MG.45. PRO-C-MG.64 or PRO-C-MG.72 or oligonucleotides of at least about 20-80 bases) designed to 
identify the gene of interest or the protein encoded by it. Screening the cDNA or genomic library with the 
selected probe can be conducted using standard procedures, such as described in Sambrook et al . Molecular 
Cloning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory Press. 1989). An alternative means 
to isolate the gene encoding PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 

35 is to use PCR methodology [Sambrook et al.. supra . Dieffenbach et al.. PCR Primer: A Laboratory Manual 
(Cold Spring Harbor Laboratory Press. 1995)]. 

The Examples below describe techniques for screening a cDNA library . The oligonucleotide sequences 
selected as probes should be of sufficient length and sufficiently unambiguous that false positives are 
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minimi/ed. The oligonucleotide is preferably labeled such that it can be detecTed upon hybridization to DNA in 
the librar\ being screened. Methods ot labeling are well known in the art. and include the use of radiolabels like 
32 P-labeled A I P. biotinylation or enzyme labeling. Hybridization conditions, including moderate stringency 
and high stringency, are provided in Sambrook et al.. supra . 
5 Sequences identified in such library screening methods can be compared and aligned to other known 

sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the ammo acid or nucleotide level ) w ithin defined regions of the molecule or across 
the full-length sequence can be determined using methods known in the art and as described herein. 

Nucleic acid having protein coding sequence can be obtained by screening selected cDNA or genomic 
10 libraries using the deduced amino acid sequence disclosed herein for the first time. and. it necessary, using 
conventional primer extension procedures as described in Sambrook et al.. supra , to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed into cDNA. 
2. Selection and Transformation of Host Cells 

Host cells are transfected or transformed with expression or cloning vectors described herein for PRO-C- 
15 MG.2, PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 production and cultured in 

conventional nutrient media modified as appropriate for inducing promoters, selecting trans form ants, or 
amplifying the genes encoding the desired sequences. The culture conditions, such as media, temperature, pH 
and the like, can be selected by the skilled artisan without undue experimentation. In general, principles, 
protocols, and practical techniques for maximizing the productivity of cell cultures can be found in Mammalian 
20 Cell Biotechnology: a Practical Approach , M. Butler, ed. (IRL Press, 1991) and Sambrook et al., supra. 

Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily 
skilled artisan, for example. CaCl 2 . CaP0 4 . liposome-mediated and electroporation. Depending on the host cell 
used, transformation is performed using standard techniques appropriate to such cells. The calcium treatment 
employing calcium chloride, as described in Sambrook et al.. supra , or electroporation is generally used for 
25 prokaryotes. Infection with Agrobacterium tutnefuciem is used for transformation of certain plant cells, as 
described by Shaw et al., Gene . 23:315 (1983) and WO 89/05859 published 29 June 1989. For mammalian 
cells w ithout such cell walls, the calcium phosphate precipitation method of Graham and van der Eb. Virology. 
52:456-457 (1978) can be employed. General aspects of mammalian cell host system transfections have been 
described in U.S. Patent No. 4.399.216. Transformations into yeast are typically carried out according to the 
30 method of Van Solingen et al.. J. Bact . _F30:946 ( 1 977) and Hsiao et al., Proc. Natl. A cad. Sci. (USA). 76:3829 
( 1979). However, other methods for introducing DNA into cells, such as b> nuclear microinjection, 
electroporation. bacterial protoplast fusion with intact cells, or polycations. e.g.. polybrene. polyornithme. can 
also be used. For various techniques for transforming mammalian cells, see Keown et al.. Methods in 
Fnzvmolo»\ . 185.527-537 (1990) and Mansour ct al.. Nature . i36: 348-352 (1988). 
35 Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote. yeast, or 

higher eukary ote cells. Suitable prokaryotes include but are not limited to eubacteria. such as Gram-negative or 
Gram-positive organisms, for example. Enterobacteriaceae such as E. coli. Various E. coli strains are publicly 
available, such as E coli K 12 strain MM294 (ATCC 3 1.446): £. coli X 1 776 ( ATCC 3 1 .537); E. coli strain 

56 
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VV31 10 (ATCC -7 325, andK5 772 (ATCC 53.635). Other suitable prokarjottf'host eells include 
EnterobaCenaceae such as £.v,W,,<, e.,.. /, colL Enteral, EnCua. A/cW/,, Prou,., Sa,»„>»elta. 
e Salvia nphinuriun, Serrano, e.g.. Scrr.ua nutans, and Shigella, as we,, as &,<■//// such as B 
M s and B (e.g.. B liCicntformis 4 , P disclosed in I>I> 266.7.0 published .2 April .989). 

, W „ such as /> tW ««- and Stress. These examples are illustrative rather than „m,t,ng. 
Strain W3 110 is one particularly preferred host or parent host because ,t is a common host strain tor 
recombinant UNA product fermentations. Preferably, the host cel. secretes minimal amounts ot proteolytic 
enzvmes For example, strain W3 . 10 can be modified to effect a genetic mutation in the genes encoding 
oroieins endogenous to the host, with examples of such hosts including £. co,i W3 1 ,0 strain 1 A2. which has the 
complete -enotvpe lonA : E. ,uli W3 11 0 strain 9E4. which has ,he complete genotype tonA P ,r3: t. co„ 
W3 1 10 stra.n 27C7 (ATCC 55.244). which has the complete genotype tonA P ,r3 phoA E15 largE-laO 1 69 degP 
ompTkarf E cnli W3. 10 strain 37D6. which has the complete genotype ton A ptr3 phoA E!5 (argh -lacf 1 69 
W t . m ,,T rhs7 ,/vG katf; E coli W31 .0 strain 40B4, wh.ch is strain 37D6 with a non-kanamycin res.stant 
degP deletion mutation: and an E col, strain having mutant periplastic protease disclosed in U.S. Patent No. 
,5 4.946.783 issued 7 August .990. Alternatively, ,„ ri.ro methods of Coning, e.g.. PCR or other nuc.e.c acd 

polymerase reactions, are suitable. 

' ,n addition to prokaryotes. eukaryot.c microbes such as filamentous fungi or y east are suitable cloning or 
expression hosts for PRO-C-MG.2, PRO-C-MG.,2. PRO-C-MG.45, PROC-MC.64 or PRO-C-MG.72- 
encodino vectors. Saccharoses cerensiae is a commonly used lower eukaryot.c host microorganism. Others 
^0 incI udeL/-^^«^ (Beach and Nurse. NaU^, 290: .40 [1981]: EP .39.383 published 2 May 
,985). Kluneronnces hosts (f.S. Patent No. 4,943.529: Fleer et a... Bio/T^to. 9 968-975 (.99,)) such 
as e » K /^/ s (MW98-8C.CBS683.CBS4574:Louvencourtetal.J^Bacte^ 1 54(2):737-742 [ 198,]). A. 
fragiUs (ATCC 12.424). K. bulgancus (ATCC 16.045). K. vickerami (ATCC 24.178). K. »al,u (ATCC 
56 500) K drosophilarurn (ATCC 36.906: Van den Berg et al.. Bjo /Technologv ,. 8:135 (1990),. K. 
25 tnermotolerans. and K. narxianus; yarrow (EP 402.226): Pichia pastoris (EP 1 83,070: Sreekr.shna et a... L 
Bas,c Microbio... 28:265-278 [1988]): Candida: Trichoderma reesia (EP 244.234): Neurospora crassa (Case et 
~, Pmr M,t, Acad. Sci. USA, 76:5259-5263 [1979]): Sch.ranmornyces such as Schvanniomyces occidental. 
(EP _ 394 538 published 31 October 1990): and filamentous fungi such as, e.g., Neurospora, Penicillnm, 
ToHpoCadnnn (WO 91/00357 published 10 January .99. ). and Aspergillus hosts such as A. mdulans (Bal.ance 
,0 ^ n 2: 284-289 [ ,983,:T,.burneta,..G^.26:205-22. [. 983]: Yelton 

ctal Proc Natl Acad Sci. USA. 81 : 1470- 1474 [1984]) and A. niger (Kelly and Hynes, EJ*4BO_J^, 4:47>-479 
, 1Q8 s7^^^ citable herein and include, but are not limited to. yeast capable of growth on 

methano. selected from the genera consisting oUtanscmda. Candida. K,occkcra, Pichia. Saccharoses. 
Torulopsis. and Rhodotorula. A „st of specific species that are exem P lar> of this Cass of yeasts can be found ,n 
15 C Anthonv The Biochemistry of Methv lotrophs, 269 (1982). 

Suitable host cells for the expression of glycosylated PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. 
PRO-C-MG 64 or PRO-C-MG.72 are derived from multicellular organisms. Examples of invertebrate cells 
include insect cells such as Drosoph.la S2 and Spodoptera Sf9. as well as plant cells. Examples of useful 
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mammalian host cell lines indude Chinese hamster ovary (CHO) and COS cdiT More spectlc examples 
include monkey kidney CV 1 line transformed bv SV40 (COS-7. A ICC CRT. 165 1 ): human embrvomc kidney 
line (293 or 293 cells subcloned tor growth in suspension culture. Graham et ul.. L ^n Virol, . 36:59 (1977),; 
Chinese hamster ovary cells -DHIR (CO. Urlaub and Chas.n. Proc Natl. AeadV.! — — • 77:4216 < 1980 » ; 
mouse sertol, cells (TM4. Mather. Biol. Repmd. 23 243-25 1 (1980)): human lung cells (W138. ATCC CCL 
75): human hver cells (Hep G2. (IB 8065): and mouse mammary tumor (MM 1 060562. ATCC CCL5 I ). The 
selection of the appropriate host cell is deemed to be w.thin the skill in the art. 
3 Selection and Use of a R eplicable Vector 

The nucleic acd (e.g., cDNA or genomic DNA) encoding PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 can be inserted into a replicable vector for cloning (amplif.ca.ion of the 
DNA) or tor expression. Various vectors are publicly available. The vector can. for example, be in the form of 
a plasmid, cosmid. viral particle, or phage. The appropriate nucleic acid sequence can be tnserted into the 
vector bv a variety of procedures In general. DNA is inserted into an appropriate restriction endonuclease 
site(s) usim, techniques known in the art. Vector components generally include, but are not limited to. one or 
more of a signal sequence, an origin of replication, one or more marker genes, an enhancer element, a promoter, 
and a transcription termination sequence. Construction of suitable vectors containing one or more of these 
components employs standard ligation techniques which are known to the skilled artisan. 

The PRO-C-MG.2. PRO-C-MG.12, PRO-C-MG 45, PRO-C-MG 64 or PRO-C-MG.72 can be produced 
recombinant not only directly, but also as a fusion polypeptide with a heterologous poly peptide, which can be 
a si a nal sequence or other polypeptide having a specific cleavage site at the N-terminus of the mature protein or 
polypeptide. In general, the signal sequence can be a component of the vector, or it can be a part of the PRO-C- 
MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72-encoding DNA that is inserted into 
the vector. The signal sequence can be a prokaryotic signal sequence selected, for example, from the group of 
the alkaline phosphatase, penicillinase. 1 PP . or heat-stable enterotoxin II leaders. For yeast secretion the signal 
sequence can be. e.a.. the yeast invertase leader, alpha factor leader (including Sacchuromyces and 
Khiweromvces a-factcr leaders, the latter described ,n U.S. Patent No. 5,010,182). or acid phosphatase leader, 
the C. albicans glucoamylase leader (EP 362.1 79 published 4 April 1990), or the signal described in WO 
90/13646 published ISNoyember 1990. In mammalian cell expression, mammalian signal sequences can be 
used to direct secretion of the protein, such as signal sequences from secreted polypeptides of the same or 
related species, as well as viral secretory leaders. 

Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate i 
one or more selected host cells. Such sequences are well know n for a variety of bacteria, yeast, and viruses. 
The ormin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2, plasmid 
origin is suitable for yeast, and various viral origins (SV40. polyoma, adenov irus. VSV or BPV) are useful for 
clonins vectors in mammalian cells. 

Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 
Typical selection genes encode proteins that (a) confer resistance to antibiot.es or other toxins, e.g.. ampicillin. 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical 
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nutrients not available from complex media, e.g.. the gene encoding D-alanine iacemase tor Bacilli. 

An example of suitable selectable markers for mammalian cells are those that enable the identification ot 
cells competent to take up the PRO-C-MG .2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C- 
MG 72-encoding nucleic acid, such as PHER or thymidine kinase. An appropriate host cell when wild-type 
5 DHER is employed is the CHO cell line deficient in DHER activity, prepared and propagated as described by 
Urlaub et al.. Proc. Natl. Acad. Sci I ISA . 77:4216 (1980). A suitable selection gene for use in yeast is the trpl 
Liene present in the yeast plasm id YRp7 [Stinchcomb et al.. Nature . 282:39 (1979); Kmgsman et al.. Gene. 7:141 
( 1979); Tschemper et al.. Gene . 10: 157 (1980)]. The trp\ gene provides a selection marker for a mutant strain 
of yeast lacking the ability to grow in tryptophan, for example. ATCC No. 44076 or PEP4-1 [Jones. Genetics . 
10 85 12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO-C-MG.2. PRO-C- 
MG. 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72-encoding nucleic acid sequence to direct mRNA 
sy nthesis. Promoters recognized by a variety of potential host cells are well known. Promoters suitable for use 
with prokaryotic hosts include the [3-lactamase and lactose promoter systems [Chang et al.. Nature . 275:615 

15 (1978); Goeddel et al.. Nature . 281 :544 (1979)]. alkaline phosphatase, a tryptophan (trp) promoter system 
[Goeddel. Nucleic Acids Res. . 8:4057 (1980); EP 36.776], and hybrid promoters such as the tac promoter 
[deBoer et al., Proc. Natl. Acad. Sci. USA . 80:21-25 (1983)]. Promoters for use in bacterial systems also will 
contain a Shine-Dalgarno (S.D.) sequence operably linked to the DNA encoding PRO-C-MG.2. PRO-C-MG. 1 2, 
PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG. 72. 

20 Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 

phosphoglycerate kinase [Hitzeman et al.. J. Biol. Chcm. . 255:2073 (1980)1 or other glycolytic enzymes [Hess 
et al., J. Adv. Enzyme Reg. , 7:149 (1968); Holland, Biochemistry , 17:4900 (1978)], such as enolase. 
gIyceraldehyde-3-phosphate dehydrogenase, hexokinase. pyruvate decarboxylase, phosphofructokinase. 
glucose-6-phosphate isomerase. 3-phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase. 

25 phosphoglucose isomerase. and glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 
controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallothionein, glyceraldehyde-3- 
phosphate dehydrogenase, and enzy mes responsible for maltose and galactose utilization. Suitable vectors and 

30 promoters for use in yeast expression are further described in EP 73.657. 

PRO-C-MG.2. PRO-C-MG. I 2. PRO-L-MG.45. PRO-C-MG.64 or PRO-C-MG. 72 transcription from 
vectors in mammalian host cells is controlled, for example, by promoters obtained from the genomes of viruses 
such as polyoma virus, fowlpox virus (UK 2.21 1.504 published 5 July 1989), adenovirus (such as Adenovirus 
2). bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a retrovirus. hepatitis-B virus and Simian 

35 Virus 40 (SV40). from heterologous mammalian promoters, e.g.. the actin promoter or an immunoglobulin 

promoter, and from heat-shock promoters, provided such promoters are compatible with the host cell systems. 

Transcription of a DNA encoding the PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG. 72 by higher eukaryotes can be increased by inserting an enhancer sequence into the vector. 
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Enhancers arc c,s-act,ne ele» of DN A. usually about from 1 0 to 300 bp. thaf act on a promoter to increase 
us transcription. Manx enhancer sequences are now known Iron, mammalian genes < glob,,, elasn.se. album,,, 
u-letoproteu, and insulin), locally, however, one will use an enhancer from a eukarvotic cell varus. 
Examples include the SV40 enhancer on the late side of the replication origin (bp 100-270,. the 
cvtomegalov.rus early promoter enhance, the polyoma enhancer on the late s,de of the replication origin, and 
adenovirus enhancers. The enhancer can be spliced into the vector at a position 5' or 3' to the PRO-C-MG 2. 
PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG 72 coding sequence, but is preferably located at 

a site 5' from the promoter. 

Lxpression vectors used in eukarvotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 
cells from other multicellular organisms) will also contain sequences necessary for the termination of 
transcription and for stabilizing the mRNA. Such sequences are commonly available from the 5' and. 
occasionally 3'. untranslated regions of eukarvotic or viral DNAs or cDN As. 1 hese regions contain nucleotide 
segments transcribed as polyadenvlated fragments in the untranslated portion of the mRNA encoding PRO-C- 

MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. 

Still other methods, vectors, and host cells suitable for adaptation to the sy nthesis of PRO-C-MG.2, PRO- 

C-MG P PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 in recombinant vertebrate cell culture are 

described in Gething et a... Nature. 293:620-625 (.981): Mante, et al.. Nature. 281 :40-46 ( 1979): EP 1 17.060: 

and EP 1 17,058. 

4 Detecting Gene Amplification 'E xpression 

Gene amplification and/or expression can be measured in a sample directly, for example, by conventional 
Southern blotting. Northern blotting to quantitate the transcription of mRNA [Thomas. Proc Natl. Acad. Sci. 
USA- 77:5201-5205 (1980)]. dot blotting (DNA analysis), or in situ hybridization, using an appropriately 
labeled probe, based on the sequences prov,ded herein. Alternatively, antibodies can be employed that can 
recognize specific duplexes, including DNA duplexes. RNA duplexes, and DNA-RNA hybrid duplexes or 
DNA-protein duplexes. The antibod.es in turn can be labeled and the assay can be carried out where the duplex 
is bound to a surface, so that upon the formation of duplex on the surface, the presence of antibody bound to the 

duplex can be detected. 

Gene expression, alternatively, can be measured by immunological methods, such as 
immunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
d.rec.ly the expression of gene product. Antibod.es useful for immunohistochemical staining and/or assay of 
sample fluids can be either monoclonal or poly clonal, and can be prepared in any mammal. Conveniently, the 
antibodies can be prepared against a native sequence PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG.72 polypeptide or against a synthetic peptide based on the DNA sequences provided 

»-,,--, H tn PRO r MC, -> PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 
herein or against exogenous sequence (used to \ KO-i -\u>._. 

or PRO-C-MG.72 DNA and encoding a specific antibody epitope. 

5. Purification of Polypeptide 

Forms of PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 can be 

recovered from culture medium or from host cell lysates. If membrane-bound, it can be released from the 
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membrane using a suitabl^rgent solution (e.g. Triton-X 100) or by en^auc cleavage. Cells employed in 
expression of PRO-C-MG.2. PRO-C-MG.12, PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 can be 
disrupted b> various physical or chemical means, such as free/.e-thaw cycling, sonication. mechanical 
disruption, or cell lysing agents. 

It can be desired to purify l'RO-C-MCi.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 from recombinant cell proteins or polypeptides The follow mg procedures are exemplary of suitable 
purification procedures: by fractionation on an ion-exchange column: ethanol precipitation: reverse phase 
HPLC: chromatography on silica or on a cation-exchange resin such as DFAE: ehromatofocusing: SDS-PAGH: 
ammonium sulfate precipitation: gel filtration using, for example. Sephadex G-7v protein A Sepharose columns 
to remove contaminants such as IgG: and metal chelating columns to bind cpitope-tagged forms of the PRO- 
C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. Various methods of protein 
purification can be employed and such methods are known in the art and described for example in Deutscher. 
Methods in F.nzvmoloav . 1 82 ( 1 990): Scopes. Protein Purification- Principles and Practice. Springer-Verlag. 
New York (1982). The purification step(s) selected will depend, for example, on the nature of the production 
process used and the particular PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 produced. 

F Uses for PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
Nucleotide sequences (or their complement) encoding PRO-C-MG.2, PRO-C-MG. 1 2. PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 have various applications in the art of molecular biology , including uses as 
hybridization probes, in chromosome and gene mapping and in the generation of anti-sense RNA, DNA. and 
PNA (peptide nucleic acids). PRO-C-MG.2, PRO-C-MG.12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
nucleic acid will also be useful for the preparation of PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG.72 polypeptides by the recombinant techniques described herein. Full-length or 
fragments of a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide 
coding sequence find use as, for example, hybridization probes or for encoding a PRO-C-MG.2. PRO-C- 
MG.12, PRO-C-MG .45. PRO-C-MG 64 or PRO-C-MG.72 polypeptide or fragment thereof that can optionally 
encode a polypeptide comprising a binding site for an anti-PRO-C-MG.2. PRO-C-MG.12, PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 antibody. 

The full-length native sequence PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO- 
C-MG.72 gene (SF.Q ID NO:l or SEQ ID NO:3. respectively), or portions thereof, can be used as hybridization 
probes for a cDNA library to isolate the full-length PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG.72 cDN A or to isolate still other cDNAs (for instance, those encoding naturally- 
occurring variants of PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG 72 or 
PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG 72 from other species) which 
have a desired sequence identity to the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO- 
C-MG.72 sequence disclosed in SEQ ID NO: 1 or SEQ ID NO:3. respectively The hybridization probes can be 
derived from at least partially novel regions of the nucleotide sequence of SEQ ID NO:l or SEQ ID NO:3. 
respectively, wherein those regions can be determined without undue experimentation or from genomic 
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sequences including pronliffc. enhancer elements and introns of native selflence PRO-C -VIC. 2. PRO-C - 
MCi.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. 

Such nucleic ac.d fragments are usually at least about 20 nucleotides in length. preferably at least about 30 
nucleotides in length, more preferably at least about 40 nucleotides in length, vet more preferably at least about 
50 nucleotides in length, yet more preferably at least about 60 nucleotides in length, yet more preferably at least 
about 70 nucleotides in length, yet more preferably at leas, about 80 nucleotides in length, y et more preferably 
at least about 90 nucleotides in length, yet more preferably at least about 100 nucleotides in length, yet more 
preferably at least about 1 10 nucleotides in length, yet more preferably at least about 120 nucleotides in length, 
vet more preferably at least about 1 30 nucleotides m length, yet more preferably at least about 140 nucleotides 
in length, y et more preferably at least about 150 nucleotides in length, yet more preferably at least about 160 
nucleotides in length, yet more preferably at least about 170 nucleotides in length, yet more preferably at least 
about 180 nucleotides in length, yet more preferably at least about 190 nucleot.des in length, yet more 
preferably at least about 200 nucleotides in length, yet more preferably at least about 250 nucleotides in length, 
yet more preferably at least about 300 nucleot.des in length, yet more preferably at least about 350 nucleotides 
in length, yet more preferably at least about 400 nucleotides in length, yet more preferably at least about 450 
nucleot.des in length, yet more preferably at least about 500 nucleotides in length, yet more preferably at least 
about 600 nucleotides in length, yet more preferably at least about 700 nucleotides in length, yet more 
preferably at least about 800 nucleotides in length, yet more preferably at least about 900 nucleotides in length 
and yet more preferably at least about 1000 nucleotides in length, wherein in this context the term "about" 
means the referenced nucleotide sequence length plus or minus 10% of that referenced length. In a preferred 
embodiment, the nucleotide sequence fragment is derived from any coding region of the nucleotide sequence 
shown in SEQ ID NO: 1 or SEQ ID NO:3. respectively. In one embodiment the fragment size range is from 20 
to 50 nucleotides, which is particularly useful for probe or antisense use. It is noted that novel fragments of a 
PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide-encoding 
nucleotide sequence can be determined in a routine manner by aligning the PRO-C-MG.2. PRO-C-MG.12. 
PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide-encoding nucleotide sequence with other known 
nucleotide sequences using any of a number of well known sequence alignment programs and determining 
which PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide-encoding 
nucleotide sequence fragment(s) are novel. All of such PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45, PRO-C- 
MG.64 or PRO-C-MG.72 polypeptide-encoding nucleotide sequences are contemplated herein and can be 
determined without undue experimentation. Also contemplated are the PRO-C-MG.2. PRO-C-MG.12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 poly peptide fragments encoded by these nucleotide molecule 
fragments, preferably those PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
polypeptide fragments that comprise a binding site for an anti-PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG 45. 
PRO-C-MG 64 or PRO-C-MG.72 antibody. 

By way of example, a screening method will comprise isolating the coding region of the PRO-C-MG.2. 
PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 gene using the known DNA sequence to 
sy nthesize a selected probe of about 40 bases. Hy bridization probes can be labeled by a variety of labels. 
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mdudlI1 , rad,onuc,eo„d M as *P or "s. or en,>n.atic .abe.s such asWine phosphatase coupled to the 
probe a* idin biotin coupling systems. Labe.cc! probes having a sequence complementary ,» that o. the , 
C VK, - PRO-C-MG .2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 gene of the present invention can 
be used to screen Hbranes of human cDNA. genomic DNA or mRNA to determme uh,ch members o. such 
Hbranes the probe hxbridi^s to. » .ybnd,zat,on techniques are described in further detail in the Hxamp.es 

below. . 

Any ES . sequences disclosed m the present application can s,m„arly be employed as probes, us.ng the 

methods disclosed herein nn , >r , 
O.her usefu, of the PKO-k-MG 2. PRO-C-MC 12. PRO-C-MG 45. PRO-C-MC, 64 „, PRO-C - 

MG - nuCe.c «*, include antigene «*« or sense, oligonucleotides co,„ P r, S i„g . si„ge-s,ra„ded .»»c 
acid sequence teitlier RNA or DNA) capable of binding ,o target PRO-C-MG.2. PRO-C-MG 1 2. PRO-C- 
MG 45 PRO-C-MG 64 or PRO-C-MG.72 mRNA <«*«, « PRO-C-MG 2. PRO-C-MC.I2. PRO-C-MG.45. 
,, RO -C-MG 64 o, PRO-C-MG.72 DNA (ant.sense, sequences Antigcne compounds comprise a fragment of 
the sequence of PRO-C-MG.2. PRO-C-MG,2. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 gene as 
discussed above and in more de.ai, below. The fraumen, can include Cher 5' or 3' n„n-cod,n s regions. 

PRO-C-MG 7 PRO-C-MG.,2. PRO-C-MG.45. PRO-C-MG 64 „, PRO-C-MG.72 oligonucleotides and 
probes can a,so be employed in PGR techniques ,0 generate a pool of sequences for idenlillca.ion o, closeh 
relared PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 coding sequence, 

Nucleotide sequences encoding a PRO-C-MG.2. PRO-C-MG.,2. PRO-C-MG 45. PRO-C-MG 64 or PRO- 
C-MG 7^ can also be used ro construe, hybridization probes for mapping rbe gene which encodes .ha, PRO-C- 
MO , PRO-C-MG .2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MC, 72 and for ,he ge„e,,c analysis of 
individuals with genetic disorders. The nucleo.ide sequences provided herein can be mapped ,o a chromosome 
and specific regions of a chromosome using known .echniqucs. such as ,„ v,„, hybridization, linkage analysis 
a.ainst known chromosomal markers, and hybridization screening with libraries 
' When the coding sequences for PRO-C-MG.2. PRO-C-MG. ,2. PRO-C-MG.45. PRO-C-MG.64 or PRO- 
C-MG 77 encode a protein which binds ,0 another protein, the PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. 
PRO-C-MC 64 or PRO-C-MG.72 can be used in assays to identify the other proteins or molecules involved in 
the binding interaction By such methods, inhibitors of the binding interaction can be identified. Proteins 
involved in such binding interactions can also be used ,„ screen for peptide o, small molecule inhibitors or 
agists of the b,„d,„g interaction Also, the receptor PRO-C-MG 2. PRO-C-MG.,2. PRO-C-MG 45. PRO-C- 
MG 64 or PRO-C-MG.72 can be used to isola.c correlative ligandls) Screening assays can be designed to hnd 
lead compounds tha, mim,c tfie biologic, ac„v„y of a native PRO-C-MG.2. PRO-CMG.,2. PRO-C-MG 4,. 

. r , uwrw MC -> PRO-C-MG 12. PRO-C-MG.45. PRO-C - 
PRO-C-MG 64 or PRO-C-MG.72 or a receptor lo. PRO-C -MG._. 

MG 64 or PRO-C-MG.72. Such screening assays w„. include assays amenable to high-throughput screening ot 
chemical Hbrarie, making them particularly suitable for identifying small molecule drug candidates. Small 
mo ,ecu,es contemplated include synthetic organic or inorganic compounds. The assavscan be performed m a 
vanetv of formats, including protein-protein b.nding assays, biochemical screening assays, immunoassays and 
cel. based assavs. wh.ch are we., characterized ,n the art. Such high- and ultra-high throughput assays are can 



also be used to test antiselKolecules. One such assay includes the use "o-ter molecules, such as beta- 
lactamase. in which a heta-lactamase expression cassette is integrated into the test cell genome in such a wa> 
that modulation of the biological response of interest, e.g. tube formation, is reflected as modulation of beta- 
laetamaseactivitv preferably measured by fluorescence (e.g.. see WO 08 13353 and WO 98 

Nucleic acids which encode PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 or its modified forms can also be used to generate either transgenic animals or "knock out" animals 
which, in turn, are useful in the development and screening of therapeutically useful reagents. A transgenic 
an,mal (e.g.. a mouse or rat) is an an,mal having cells that contain a transgene. which transgene was introduced 
,nto the animal or an ancestor of the animal at a prenatal, e.g.. an embryomc stage. A transgene is a DNA which 
is integrated into the genome of a cell from which a transgenic animal develops. In one embodiment. eDNA 
encoding PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 can be used to 
clone genomic DNA encoding PRO-C-MG.2. PRO-C-MG. 1 2, PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG T> in accordance with established techniques and the genomic sequences used to generate transgenic 
ammals that contain cells wh.ch express DNA encoding PRO-C-MG.2. PRO-C-MG. 12, PRO-C-MG.45. PRO- 
C-MG.64 or PRO-C-MG.72. Methods for generating transgenic animals, particularly animals such as mice or 
rats, have become conventional in the art and are desenbed. for example, in U.S. Patent Nos. 4.736,866 and 
4.870.009. Typically, particular cells would be targeted for PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45, 
PRO-C-MG.64 or PRO-C-MG.72 transgene incorporation with tissue-specific enhancers. Transgenic ammals 

I ■ r,or\ r \at, -> pro r MO 1 ~> PRO-C-MG 45, PRO-C-MG.64 or 
that include a copy of a transgene encoding PRO-C-MG.-. PKO-C MU. I ™«~ v. 

PRO-C-MG.72 introduced into the germ line of the animal at an embryonic stage can be used to examine the 
effect of increased expression of DNA encoding PRO-C-MG.2. PRO-C-MG . 2. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG.72. Such animals can be used as tester animals for reagents thought to confer protection 
from, for example, pathological conditions associated with its overexpression. In accordance with this facet of 
the invention, an animal is treated with the reagent and a reduced incidence of the pathological condition, 
compared to untreated animals bearing the transgene. would indicate a potential therapeutic intervention for the 
pathological condition. 

Alternatively, non-human homologies of PRO-C-MG.2. PRO-C-MG . 2. PRO-C-MG.45. PRO-C-MG.64 
or PRO-C-MG.72 can be used to construct a PRO-C-MG 2. PRO-C-MG.. 2. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72 "knock out" animal which has a defective or altered gene encoding PRO-C-MG.2, PRO-C- 
MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 as a result of homologous recombination between 
the endogenous K ene encoding PRO-C-MG.2. PRO-C-MG. I 2. PRO-C-MG.45, PRO-C-MG 64 or PRO-C- 
MG.72 and altered genomic DNA encoding PRO-C-MG.2. PRO-C-MG. I 2. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72 introduced into an embryonic stem cell of the animal, for example. cDNA encoding PRO-C- 
MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG.72 can be used to clone genomic DNA 
encoding PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG 72 in accordance with 
established techniques. A portion of the genomic DNA encoding PRO-C-MG.2. PRO-C-MG.12. PRO-C- 
MG.45, PRO-C-MG.64 or PRO-C-MG.72 can be deleted or replaced with another gene, such as a gene 
encoding a selectable marker which can be used to monitor integration. Typically, several kilobases of 
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unaltered ,lankin<, DNA (lit the 5' and 3' ends, arc included in the vecSRe e.g.. Thomas and Capecchi. 
C,„ s,,,,UIW, lor a description of homologous recombination wctors]. The vector ,s introduced ,nto an 
embrvomc stem eel, hne (e.g.. by electroporatmn, and ce„s in which the introduced DNA has homologous, 
re comb,ned with the endogenous DNA are selected [see e.g.. 1, e, a,.. Cc, 69,15 ( .992),. The selected cells 
are then injected into a blastocyst of an animal (e.g.. a mouse or rat, to form aggregation chimeras |see e.g.. 
Bradlev ,n Peratoeare^a, ^ Iconic Sicn, ( W/.v < PracUeal Approach. I, J. Robertson, ed. <1R... 
(Kford 10S7) pp in-1521. A chimeric embryo can then be implanted into a suitable pseudopregnant female 
foster amma. and the embryo brought to term to create a "knock out" ammal. Progeny harbonng the 
homolouousK recombmed DNA in their germ cells can be identified by standard techniques and used to breed 
animals* which al, cells of the ammal contain the homologous* .combined DNA. Knockout annuals .an „c 
characterized for instance, for their abUity to defend against certain pathological conditions and tor the.r 

a , ,K -^co of the PRO-C-MG 2 PRO-C-MG.12. PRO-C-MG.45. 
development of pathological conditions due to absence ot the PKU c .viu._. 

PRO-C-MG 64 or PRO-C-MG 72 polypeptide. 

Nucleic acd encoding the PRO-C-MG.2. PRO-C-MG. 12, PRO-C-MG.45. PRO-C-MG 64 or PRO-C- 
MG 7^ polypeptides can also be used in gene therapy. In gene therapy applications, genes are introduced mto 
cells in order to achieve /„ Wvc synthesis of a therapeutically effective genetic product, for example tor 
replacement of a defective gene. Alternately, in vivo synthesis of an antisense form of the target gene can 
reduce unwanted target gene expression, such as in the case of tumors, viral infections, or conditions involving 
t ,ene overexpress.on. "Gene therapy" includes both conventional gene therapy where a lasting effect is ach.eved 
I a acute treatment (e.g.. a single treatment), and the administration of gene therapeutic agents, which tnvolves 
the one time or repeated administration of a therapeutically effective DNA or mRNA. Antisense RNAs and 
DNAs can be used as therapeutic agents for blocking the expression of certain genes in v/v„ It has already been 
shown that short antisense oligonucleotides can be imported into cells where they act as inhibitors, despite their 
,ow intracellular concentrations caused by the, restricted uptake by the cell membrane. (Zamecnik * aL 
Proc Nat. Acad. Sc. USA 83:4,43-4.46 [1986]). The oligonucleotides can be modified to enhance the, 

their negatively charged phosphodiester groups by uncharged groups such as in 

peptide nucleic acids (PNAs). 

There are a varietv of techniques available for introducing nucleic acids, including antigene 
oliuonucletides. into viable cells. The techn.ques vary depending upon whether the nucleic acd is transferred 
into cultured cells ,„ rUro, or in v,V„ in the cells of the intended host. Techniques suitable for the transfer of 
nucleic acd into mammalian cells /„ ri.ro include the use of liposomes. e,ectro P orat,on. microinjection, cell 
fusion DF AH-dextran. the calcium phosphate precipitation method, etc. In one embodiment. ,„ v,v„ gene 
transfer techniques include transaction with viral (typically retroviral, such as adenovirus, lent.viru, Herpes 
simp ,ex I v,ru, or adeno-assocated virus (AAV,, vector, viral coat protem-hposome mediated transaction 
(Dzau et a. Trends in Bio,c,-hnoIov 1 I =205-210 [1993],. and lipid-based systems (for example. DOTMA. 
DOPE and DC-Choh see. Tonkinson et aL Cancer Ration ,4(1): 54-65 , .9%,,. WO 
discloses particular useful liposomes for use with antigene oligonucleotides. A viral vector such as a retroviral 
vector inc.udes at least one transcriptional promoter enhancer or locus-defining elements,, or other elements 



that control uene expressiSlyLer means such as alternate splicing. h.Ea export, or post-translafona! 
modification of messenger. In addition, a viral vector such a, a retroviral v ector includes a nucleic acid 
molecule that, when transcribed in the presence of a gene encoding PRO-C-MG.2. PRO-C-MG.12. PRO-C- 
MC, 4S PRO.CMCi.64 or PRO-CMCi.72 polypeptide, is operabK linked thereto and acts as a translation 
initiation sequence. Such vector constructs also include a packaging signal, long terminal repeats < l.TRs, or 
portions thereof, and positive and negative strand pnmer binding sites appropriate to the virus used (,. these are 
not alreadv present in the viral vector). In addition, such vector typically includes a signal sequence tor 
secretion of the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide 
from a host cell in which ,t ,s placed. Preferably the signal sequence for this purpose is a mammalian signal 
sequence. Should the PRO-C-MG.2. PRO-C-MG.12. PRO-CMG.45. PRO-C-MG.64 or PRO-C-MG.72 
polypeptide contain an C-termmal or interna! translocation peptide, it is preferable to delete it or inactivate ,t by 
mutation to avoid interference with the heterologous secretion signal peptide activity. Optionally, the vector 
construct mav also include a signal that directs polyadeny.ation. as well as one or more restriction sites and a 
translation termination sequence. By way of example, such vectors will typically inc.ude a 5' 1 TR. a tRNA 
bindina site, a packaging signal, an origin of second-strand DNA synthesis, and a 3' LTR or a portion thereof 
Other vectors can be used that are non-viral, such as catiomc lipids, polylys.ne. and dendnmers. 

in some situations it is desirable to prov.de the nucleic acd source with an agent that targets the target 
cells such as an antibody specific for a cel. surface membrane prote.n or the target cell, a ligand for a receptor 
on the tana* cel.. etc. Where liposomes are employed, proteins which bind to a cel. surface membrane prote.n 
associated with endoevtosis can be used for targeting and/or to facilitate uptake, e.g. capsid proteins or 
fragments thereof tropic for a particular cell type, antibodies for proteins w hich undergo internalization ,n 
evelin, proteins that target intracellular localization and enhance intracellular half-life. The technique of 
receptor-mediated endocytosis is described, for example, by Wu et aLLB^^^. 4429-4432 ( .987); 
and Wagner et al.. Pro. Na,l. Acad. Sc, USA 87. 34.0-3414 (.990). For review of gene marking and gene 
therapy protocols see Anderson et al.. Science 256, 808-8 13 (1 992). 

Chromosome Markers. The sequences of the present invention are also valuable for chromosome 
identification. The sequence is specifically targeted to and can hybridize w.th a particular location on an 
individual human chromosome. Moreover, there is a current need for identifying particular sites on the 
chromosome Few chromosome marking reagents based on actual sequence data (repeat polymorphisms) are 
presently available for marking chromosomal location. The mapping of DN As to chromosomes according to 
the present invention is an important first step in correlating those sequences with genes associated with disease 
Briefiv sequences can be mapped to chromosomes by preparing PCR primers (preferably 15-25 bp) from 
the cDNA. Computer analysis for the 3'- untranslated region is used to rapidly select primers that do not span 
more than one exon in the .enom.c DNA. thus complicating the amplification process. These primers are then 
used for PCR screening of somatic cell hybrids containing indiv idual human chromosomes. Only those hybr.ds 
contaimn, the human eene corresponding to the pnmer w ill yield an amplified fragment. 

PCR mappina of somatic cell hybrids is a rapid procedure for assigning a particular DNA to a particular 
chromosome. Using the present invention with the same oligonucleotide primers, sublocal.zat.on can be 
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„ , - . nts from specific chromosomes or pools of W genomic clones m an analogous 

manner. ( >,her mapping strategies that can s,milarl> be used ,o map to its chromosome include in suu 
hybridization, preserving with labeled flow-sorted chromosomes, and preselection by hybridization to 
construct chromosome-specific cDNA libraries. 

Fluorescence ,n si,u hvbridi/ation (FISH) of a cDNA clone to a metaphase chromosomal spread can be 
used to prov.de a precise chromosomal location in one step. This technique can be used with cl)N A as short a, 
<00 or 600 bases- however, clones larger than 2.000 bp have a higher likelihood of binding to a unique 
chromosomal location with sufficient signal intensity tor Simple detection. FISH requires use of the Cones from 

u m>o r vir "> pro r MG P PRO-C-MG 45. PRO-C-MG .64 or PRO-C-MG.72 
which the uene encoding the PRO-C-MG. _. I KtR t ^ ^ 

polypeptide was derived, and the longer the better. For example. 2.000 bp is good, 4.000 bp , better, and more 
than 4 000 is probably not necessary to get good results a reasonable percentage of the time. For a review ot 
this technique, see. Verma et aL Human Chromosomes: a ^i ^a^Ie^ < Pergamon Pres, New 
York. 1988). 

Once a sequence has been mapped to a prec.se chromosomal location, the physical position ot the 
sequence on the chromosome can be correlated with genetic map data. Such data are found, for example, in V. 
McKusick Mendeliun Inheritance in Man (available online through Johns Hopkins University Welch Medical 
Library ). The relationship between genes and diseases that have been mapped to the same chromosomal region 
is then identified throush linkage analy sis (coinhentance of phy sically adjacent genes). 

Next it is necessary to determine the differences in the cDN A or genomic sequence between affected and 
unaffected individuals. If a mutation is observed in some or all of the affected individuals but not in any norma, 
individuals, then the mutation is likely to be the causative agent of the disease. 

With current reso.ut.on of physical mapping and genetic mapping techniques, a cDNA precisely localized 
to a chromosomal region associated with the disease could be one of between 50 and 500 potential causative 
oenes (This assumes 1 meaabase mapping resolution and one gene per 20 kb). 

The PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptides and 
nucleic acid molecules of the present invention can also be used for tissue typing, wherein the PRO-C-MG.2. 
PRO-C-MG P PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 poly peptides of the present invention can be 
differentially expressed in one tissue as compared to another. PRO-C-MG.2. PRO-C-MG.12, PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 nucleic acid molecules will find use for generating probes for PCR. Northern 
analysis. Southern analysis and Western analysis. 

' The PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 poKpept.des 
described herein can also be employed as molecular weight markers for protein electrophoresis purposes. 

F . P RO-C-MG.2. PRO-r -M(, P PRO-C-MG.45. P RC^^4orf^^ 
Compounds 

PRO-C-MG.2. PRO-C-MG . 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 nucleic acids include 
antieene compounds, particularly oligonucleotides, for use in modulating the function of PRO-C-MG.2. PRO- 
C-MG 1 2 PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. modulating the amount of PRO-C-MG.2. PRO- 
C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 produced by the cell, and ultimately modulating 

67 



^BF • -h uon r uc, "> PRO-('-M(^^PRO-C-MG.45. PRO-C-MG.64 

the biological processes orlWponses in which PRO-C -MG._. I ku l ivicj.it:. 

or PRO-C-MG.72 is critical. This can be accomplished b> prov iding antiacne compounds wlmh specifically 
hybr,d,,e with one or more nucleic acids encoding PRO-C-MG.2. PRO-C-MG.12. PR( >-C-M( ,45. PRO-C- 
MG.64 or PRO-C-MG.72. As used herein, the terms "target nucleic acid" and "nucleic acid encoding PRO-C- 
MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72" encompass DNA encoding PRO-C- 
MG.2. PRO-C-MG .12. PRO-C-MG.-15. PRO-C-MG 64 or PRO-C-MG.72 (e.g.. genomic DNA). RNA 
(including pre-mRNA and mRNA) transcribed from such DNA. and also cDNA derived from such RNA. The 
specie hybridization of an oligomer* compound with its target nucleic acid interferes w ith the normal function 
of the nucleic acid. This modulation of function of a target nucleic acid by compounds which specifically 
hybr,d.ze to it is generally referred to as "antisense" technology, however, is now more broadly referred to as 
"antigene" technology, which expressly includes both sense and antisense sequences and is used herein 
interchangeably with "antisense." Antigene compounds include pept.de nucle.c acids and ribozymes. The 
functions of DNA to be interfered with include replication and transcription. The functions of RNA to be 
interfered with include all vital functions such as, for example, translocation of the RNA to the site of P rotem 
translation, translation of protein from the RNA. splicing of the RNA to yield one or more mRNA species, and 
catalytic activity which may be engaged in or facilitated by the RNA. The overall effect of such interference 
with target nucleic acid function is modulation of the expression of PRO-C-MG.2. PRO-C-MG 12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 In the context of the present mvention. "modulation" means either 
an increase (stimulation) or a decrease (inhibition) in the expression of a gene. In the context of the present 
invention, inhibition is the preferred form of modulation of gene expression and mRNA is a preferred target. 

In the present invention, the target is a nucleic acid molecule encoding PRO-C-MG.2, PRO-C-MG. 12. 
PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72. Methods are available in the art to rapidly determine 
(within about a week) a site or sites within this gene for the antigene interaction to occur such that the desired 
effect, e.g.. detection or modulation of expression of PRO-C-MG.2, PRO-C-MG. 12. PRO-C-MG.45, PRO-C- 
MG.64 or PRO-C-MG.72, will result. A preferred intragenic site is the region encompassing the translation 
initiation or termination codon of the open reading frame (ORF) of the gene. Since, as is known in the art, the 
translation initiation codon is typically 5'-AUG (in transcribed mRNA molecules; 5"-ATG in the corresponding 
DNA molecule), the translation initiation codon is also referred to as the "AUG codon." the "start codon" or the 
"AUG start codon." A minority of genes have a translation initiation codon having the RNA sequence 5'-GUG. 
5--UUG or 5'-CUG, and 5'-AUA. 5'-ACG and 5'-CUG have been shown to function in vivo. Thus, the terms 
"translation initiation codon" and "start codon" can encompass many codon sequences, even though the initiator 
amino acid in each instance is typically methionine (in eukaryotes) or formy Imethionine (in prokaryotes). 
L ukaryotic genes may have two or more alternative start codons. any one of which may be preferentially 
utilized for translation initiation in a particular cell type or tissue, or under a particular set of conditions. In the 
context of the invention, "start codon" and "translation initiation codon" refer to the codon or codons that are 
used in vivo to initiate translation of an mRNA molecule transcribed from a gene encoding PRO-C-MG.2. 
PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. regardless of the sequence(s) of such 
codons. It is also know n in the art that a translation termination codon (or "stop codon") of a gene may have 
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one of three sequences. i.e^UAA. .V-UAG and 5'-UGA (the correspond lntTJN A sequences are .«» - 1 AA. 
5'- 1 AG and 5'-TGA. respectively ). I he terms "start codon region" and "translation initiation codon region- 
refer to a portion of such an mRNA or gene that encompasses from about 25 to about 50 contiguous nucleotides 
in either direction (i.e.. 5' or 3") from a translation initiation codon. SimilarK. the terms "stop codon region" and 
"translation termination codon region" refer to a portion of such an mRNA or gene that encompasses from about 
25 to about 50 contiguous nucleotides in either direction (i e , 5' or .V) from a translation termination codon. 

The open reading frame (ORF) or "coding region." which refers to the region between the translation 
initiation codon and the translation termination codon. can also be targeted effectively. Other target regions 
include the 5' untranslated region (5'UTR). which is the portion of an mRNA in the 5' direction from the 
translation initiation codon and includes nucleotides between the 5' cap site and the translation initiation codon 
of an mRNA or corresponding nucleotides on the gene, and the 3" untranslated region (3'UTR). which is the 
portion of an mRNA in the 3' direction from the translation termination codon and thus includes nucleotides 
between the translation termination codon and 3' end of an mRNA or corresponding nucleotides on the gene. 
The 5' cap of an mRNA comprises an N7-methylated guanosine residue joined to the 5'-most residue of the 
mRNA via a 5'-5' triphosphate linkage. The 5' cap region of an mRNA is considered to include the 5' cap 
structure itself as well as the first 50 nucleotides adjacent to the cap. The 5' cap region is also a preferred target 



region. 



While some eukaryotic mRNA transcripts are directly translated, many contain one or more regions known 
as "introns." which are excised from a transcript before it is translated. The remaining (and therefore translated) 
regions are known as "exons" and are spliced together to form a continuous mRNA sequence. When present. 
mRNA splice sites, i.e.. mtron-exon junctions, are also preferred target regions, and are particularly useful in 
situations where aberrant splicing is implicated in disease, or where an overproduction of a particular mRNA 
splice product is implicated in disease. Aberrant fusion junctions due to rearrangements or deletions are also 
preferred targets. Introns are also effective target regions for antigene compounds targeted, for example, to 
DNA or pre-mRNA. 

Once one or more target sites have been identified, using techniques in the art, oligonucleotides are chosen 
which are sufficiently complementary to the PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or 
PRO-C-MG 72 gene target, i.e., hybridize sufficiently well and with sufficient specificity, to give the desired 
effect. The ability to derive an antisense or a sense oligonucleotide, based upon a cDNA sequence encoding a 
given protein is described in. for example. Stem and Cohen (Cancer Res. 48:2659 (1988)) and van der Krol et 
al. (BioTcchniques 6 958 (1988)). For example, targeting sites can be rapidly determined us.ng combinatorial 
libraries, preferably in m.croarray s. Synthesis of peptide nucleic acid combinatorial libraries is disclosed in U.S. 
Patent 5.864.010. Antisense or sense oligonucleotides include PNAs or other molecules having modified 
backbones or modified nucleosides so long as they are designed upon and specific for a PRO-C-MG.2. PRO-C- 
MG.12. PRO-C-MG 45, PRO-C-MG.64 or PRO-C-MG. 72 nucleic acid sequence. 

The sequence of a PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
antigene compound need not be 100% complementary to that of its target nucleic acid to be specifically 
hybridizable. although 1 00° a complementarity is preferred. An antigene compound is specifically hybridizable 
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when binding orthccompaUffto the target PR()-C-M(,2. PRO-C-MC, 1 2^*0-C-MC,45. PRO-C-MC64 or 
|>RO-C-MCi.72 ON A or RNA molecule interferes with the normal function of the target DNA or RNA to cause 
a loss of utility, and there is a sufficient degree of complementarity to avoid non-specific binding of the PRO- 
C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C'-MC. 72 antigene compound to non-target 
sequences under conditions in which specific binding is desired, i.e.. under physiological conditions in the case 
of in vivo assays or therapeutic treatment, and in the case of in vitro assays, under conditions in which the 
assays are performed 

Methods for administration of antigene compounds to a variety of cells, including HUVf C. in order to 
modulate target gene function are known (e.g.. Ackermann et aL J. Biol. Chen, 274(16): 1 1245-52 (1999)). 

The specificity and sensitivity of antigene is particularly suited for therapeutic uses. Antigene 
oligonucleotides have been employed as therapeutic moieties in the treatment of disease states in animals and 
man. Antigene oligonucleotides have been safely and effectively administered to humans and numerous 
clinical trials are presently underway. Antisense oligonucleotides have demonstrated acceptable safety and 
toxicity profiles in both animals and humans. Numerous antisense molecules arc in Phase I! and Phase 111 trials. 
An antisense compound has been approved and is marketed for treatment of CM V-induced retinitis. As a 
class, antisense molecules have been proven safe in animals and humans for systemic delivery . It has thus been 
established that antigene therapy can be a useful therapeutic modality that can be configured to be useful in 
treatment regimes for treatment of cells, tissues and animals, especially humans. Methods for testing toxicity 
and efficacy in animal models are thus well-established in the art. 

In the context of this invention, the term "oligonucleotide" refers to an oligomer or polymer of ribonucleic 
acid (RNA) or deoxyribonucleic acid (DNA, or mimetics thereof. This term includes oligonucleotides 
composed of naturally-occurring nucleobases. sugars and covalent internucleoside (backbone) linkages as well 
as oligonucleotides having non-naturally-occurring portions which function similarly. Such modified or 
substituted oligonucleotides are often preferred over native forms because of desirable properties such as, for 
example, enhanced cellular uptake, enhanced affinity for nucleic acid target and increased stability in the 
presence of nucleases. 

The antigene compounds in accordance with this invention preferably comprise from about 5 to about 60 
nucleobases. Particularly preferred are antigene oligonucleotides comprising from about 8 to about 30 
nucleobases (i.e. from about 8 to about 30 linked nucleosides), and most preferably from about 15 to about 25 
nucleosides. Sequences of 17-18 bases are of special interest since this is the estimated length of unique 
sequences in the human genome. As is known in the art. a nucleoside is a nucleobase-sugar combination. The 
base portion of the nucleoside is normally a heterocyclic base. The two most common classes of such 
heterocyclic bases are the purines and the pyr.midmes. Nucleotides are nucleosides that further include a 
phosphate group covalcntly linked to the sugar portion of the nucleoside. I or those nucleosides that include a 
pentofuranosyl sugar, the phosphate group can be linked to either the 2'. 3' or 5" hydroxy! moiety of the sugar, 
in forming oligonucleotides, the phosphate groups covalently link adjacent nucleosides to one another to form 
linear polvmeric compound. In turn the respective ends of this linear poly meric structure can be further joined 
to form a circular structure, however, open linear structures are generally preferred. Within the oligonucleotide 
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structure, the phosphate gr^are commonly referred to as forming the nucleoside backbone o, the 
oligonucleotide. The normal linkage or backbone of KNA and DNA is a 3' to 5' P hosphod,ester linkage 

~ Accordm.lv. binding of antigene oligonucleotides, ether antisense or sense oligonucleotides, to target 
nucleic acd sequences results in the formation of duplexes or triplexes that block transcription or translation ot 
the target sequence bv one of several means, including enhanced degradation of the duplexes, premature 
termination of transcription o, translation, or bv other means. The antisense oligonucleotides thus can be used 
u, block expression of PRO-C-MC i .2. PRO-C-M(,12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
proteins. Antisense or sense oligonucleotides further comprise oligonucleotides having modified sugar- 

r u -,„ ^ ,,u-h is those described in WO 9106629) and wherein such 
phosphodiester backbones (or other sugai linkages, such as most acscnoco 

suaar linkages are resistant to endogenous nucleases. Such oligonucleotides with resistant sugar linkages are 
stable ,„ vn ,Mi.e.. capable of resisting enzymatic degradation) but retain sequence specificity to be able to bind 
,o taroet nucleot.de sequences. Other examples of sense or antisense oligonucleotides mclude those 
oligonucleotides ,h,ch are cova.ent.y linked to organic moiet.es. such as those described in WO 90/10048. and 
other moieties that increase affinity of the oligonucleotide tor a target nucleic acid sequence, such as poly-(l - 
Ivsme) Further still, intercalating agents, such as ellipt.cine. and alkylating agents or metal complexes can be 
attached to sense or antisense oligonucleotides to modify binding specificities of the antisense or sense 
oligonucleotide for the target nucleotide sequence as discussed below. 

, f j n Bn c MCi ~> PRO-C-MG P PRO-C-MG.45, PRO-C-MG.64 or PRO-C- 
Specific examples of preferred PRO-C-MG.2. \ KU c ivio.i_. ri\u 

MG 7- antiaene compounds include oligonucleotides containing modified backbones or non-natural 
intemudeoside linka.es. As defined in this specification, oligonucleotides having modified backbones mclude 
those that retain a phosphorus atom in the backbone and those that do not have a phosphorus atom ,n the 
backbone For the purposes of this specification, and as sometimes referenced in the art, modified 
oligonucleotides that do not have a phosphorus atom in their intemudeoside backbone can also be considered to 
be olisionucleosides. 

Preferred modified oligonucleotide backbones include, for example, phosphorothioates. chiral 
phosphorothioates. phosphorodithioates. phosphotnesters, aminoa.ky.phosphotriesters. methyl and other alky, 
phosphonates including 3'-a!kylene phosphonates and chiral phosphonates. phosphinates, phosphoram.dates 
including 3'-amino phosphoramidate and aminoalkylphosphoramidates, thionophosphoramidates. 
thionoalkvlphosphonates. thionoalkylphosphotriesters. and boranophosphates having normal 3'-5' linkages. 2'-5' 
hnked analogs of these, and those having inverted polarity wherein the adjacent pairs of nucleoside units are 
linked V-V to .V-3' or 2'-5' to 5'-2\ Various salts, mixed salts and free acd forms are also included. 
Representative United States patents that teach the preparation of the phosphorus-containing linkages mclude. 
but are not limited to. U.S. Pat. Nos. 3.687.808: 4.469.863: 4.476.30, : 5.023.243: 5.177,96: 5.188.897: 
s -64 4-3- s -76 019: 5.278.302: 5.286.717. 5.32 1 . 1 3 1 : 5.399.676. 5.405.939: 5.453.496: 5.455.233: 
5.466.677: 5.476.925: 5.5.9.126: 5.536.821 . 5.541.306: 5.550. 1 1! : 5.563.253: 5.571.799: 5.587.361 : and 
5.625.050. each of which is herein incorporated by reference. 

Preferred modified oligonucleotide backbones that do not include a phosphorus atom therein have 
backbones that are formed by short chain alkyl or cvcloalkyl internucleos.de linkages, mixed heteroatom and 
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,,kvl or csc.oa.kvl internuSL linkages, or one or more short chain hetWomic or heterocyclic 
intemuc.eoside lmka.es. These inc.ude those having morphol.no linkages (formed in part trom the sugar 
portion of a nucleos.de): siloxane backbones: sulfide, sulfoxide and su.lone backbones: f«rmacct> 1 and 
thi ofonnace,v. backbones: .ethylene formaceu 1 and Utioformaccyl backbones: alkene containing backbones: 
su.famate backbones: methy.eneim.no and methylenehydraz.no backbones: sulfonate and sultonam.de 
backbones: am.de backbones: and others having mixed N. O. S and CHI component parts. Representative 
Um ted States patents that teach the preparation of these oh.onucleos.des include, but are not hm,ted to. U.S. 

- - , , c c A1 ->-><:■ S 596 086- ^ 240: 5.608.046: 

S 434 ?S7" 5.466.677: 5.470.967: 5.489.677: x?4 1 ..,()/. x>6 i —X ."O Jb.uso. -.o — 

< - ^ n-n s 661 < 6>3 360' - 677 437: and 5.677.439. each of which is herein 
5.610.289: 5.618.704: 3.62 j.O i0: X66j.j> I _. j.djj.jou. 

incorporated by reference. 

in other preferred oligonucleotide mimetics. both the sugar and the ,nternucleos,de l.nkage, i.e.. the 
backbone of the nucleot.de units are replaced with novel groups. The base un.ts are maintained for 
hybridization with an appropriate nucleic ac.d target compound. One such oligomeric compound, an 
oligonucleotide mimetic that has been shown to have excellent solubility, membrane-travers.ng. and 
hybridization properties, is referred to as a peptide nucleic ac.d (PNA: Nielsen e, a,., Sce.ce 254: ,497- 1 ,00 
(,991)) in PNA compounds, the sugar-backbone is replaced with an am.de contain.ng backbone, e.g.. an 
aminoethyUlvcine backbone. The nucleobases can be retained and are bound directly or ind.rectly to aza 
nitrooen atoms of the am.de port.on of the backbone. Representative United States patents that teach the 
preparation of PNA compounds include, but are not limited to. U.S. Pat. Nos. 5.539.082: 5.7 . 4.33 U and 
S 7,9 ^ and PC T publication No. WO 97, 3355 1 . each of which is herein incorporated by reference. PNA 
impounds recognize and bind sequence-selective.y and strand-selectively to double-stranded DNA (dsDNA). 
which is accomplished v.a strand displacement, in wh.ch the PNA b.nds via Watson-Crick binding to its 
complementary strand and extrudes the other strand in a virtually single-stranded conformation. PNA 
compounds also recognize and bind sequence-selective.y to s.ng.e-stranded DNA (ssDN A) and to RNA. This 
reco.nit.on by PNA of RNA. ssDN A or dsDNA can take place in sequences at least 5 bases long. A more 
preferred recognition sequence length is 5 to 60 base pa.rs long, and more preferably 8 to 30 base pairs long, 
and most preflrab.y from about 1 5 to about 25 nucleosides. For therapeutic use of PNA compounds the targets 
of the PNA compounds would generally be doub.e stranded DNA— in wh.ch case the PNA is effective in both 
the sense and an.isense forms-and RNA. for diagnostic use. investigations methods and reagents where DNA 
is „ 0 , a ted outs.de of a cell, the DNA can be denatured to single stranded DNA and use of the PNA compound 
would be targeted to such single stranded DNA as well as RNA. 

PN * compounds useful ,o effect binding to RNA, ssDNA and dsDNA and to form duplex and triplex 
complexes are polvmer.c strands formed from a po.yam.de. polsth.oam.de. P ol> sulf.nam.de or polysultonam.de 
backbone with a p.urahty of ligands located a, spaced .ocat.ons along the backbone, at .east some of the hgands 
capab,e of hvdroeen bonding with other .igands either on the compounds or nucleic acd targets. The ammo 
acds which form the backbone may be identical or different, but those based on 2-am.noethy .-g.yc,ne are 
preferred In some cases it may be of interest to attach ..gands at either terminus to modulate the b.nd.ng 



PI776R2 

^•Mwprcscntativ e 1 islands include DNA intcrcalatWPU 



characteristics of the PN A«PHtprcscntativ e ligands include DXA intercalaK^rwhich improve dsDNA binding 
or basic groups, such as Ivsine or polv Ivsine. which strengthen the binding of the PNA due to electrostatic- 
interaction. To decrease electrostatic repulsion charged groups such as carboxv I and sulfo groups could be used. 
Oligonucleotides and or oligonucleotide can be covalently bound to either terminal positions to form chimeras 
5 contaminu PNA portions and oligonucleotide and/or oligonucleotide portions. Nucleosides and or nucleotides 
(mono, di or tri-phosphates) also can be attached to the terminal positions. Moieties can also be located on 
non-terminal positions. In one embodiment, the PNA oligomers are conjugated to low molecular weight 
effector liuands such as ligands having nuclease activitv or alkylating activity or reporter ligands (fluorescent, 
spin labels, radioactive, protein recognition ligands. for example, biotin or haptens). In another embodiment. 
10 the PNAs are conjugated to peptides or proteins, where the peptides have signaling activity and the proteins are. 
for example, enzvmes. transcription factors or antibodies. Also, the PNAs can be attached to water-soluble or 
water-insoluble polymers. In yet another embodiment, the PNAs are conjugated to oligonucleotides or 
carbohydrates. When desired a PNA oligomer can be synthesized onto a moiety (e.g., a peptide chain, reporter, 
intercalator or other t>pe of ligand-containing group) attached to a solid support. 
15 In a further embodiment. PNA compounds also can be used as PRO-C-MG.2. PRO-C-MG.12. PRO-C- 

MG.45, PRO-C-MG.64 or PRO-C-MG.72 gene-sequence specific gene activators and synthetic transcription 
factors, useful for selectively up-regulating PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72. Transcription initiation by RNA polymerase involves the sequence specific recognition of the 
double-stranded DNA promoter either by the polymerase itself or by auxiliary transcription factors. 
20 Subsequently a transcription initiation open complex is formed in which about 12 base pairs of the DNA helix 
are melted, which exposes the bases of the template strand for base pairing with the RNA strand being 
synthesized. It has been demonstrated that an K. coli phage T7 RNA polymerase can utilize synthetic 
"RNA 'DNA bubble duplex" complexes containing an RNA DNA duplex and a single-stranded DNA D-loop for 
transcription elongation. In addition, homopyrimidine PNAs also form D-loop structures when binding to 
25 complimentary double-stranded DNA by strand displacement, structures that behave like RNA'DNA open 
complex structures and are recognized by RNA polymerase. 

Preferred embodiments of the invention are PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C- 
MG.64 or PRO-C-MG.72 oligonucleotides with phosphorothioate backbones and oligonucleosides with 
heteroatom backbones, and in particular -CH2-NH-0-CH2-. -CH2-N(CH3)-0-CH2- [known as a methy lene 
30 (methyhmino) or MMI backbone]. -CH2-0-N(CH3)-CH2-. -CH2-N(CH3)-N(CH3)-CH2- and 

-0-N(CH3)-CH2-CM2- [wherein the native phosphodiester backbone is represented as -0-P-0-CTI2-] of the 
above referenced U.S. Pat. No. 5.489.677. and the amide backbones of U.S. Pat. 5.602.240. Also preferred 
are oligonucleotides hav ing morpholino backbone structures as described in U.S. Pat. 5.034.506. 
Modified oligonucleotides may also contain one or more substituted sugar moieties Preferred 
35 oligonucleotides comprise one of the following at the 2' position: OH; F; O-. S-. or N-alkyl: O-. S-. or 

N-alkenyl; O-. S- or N-alkyny!; or O-alkyl-O-alkyl, wherein the alky I. alkenyl and alkynyl may be substituted or 
unsubstituted CI to C10 alky] or C2 to C10 alkenyl and alkynyl. Particularly preferred are 
0[(CH2)[n]0][m]CH3. 0(CH2)[n]OCH3. 0(CH2)[n]NH2. 0(CH2)[n]CH3. 0(CH2)[n]ONH2. and 
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Nucleobases that arc part SI v useful for increasing the binding affinity " oligomer* compounds of the 
inxention include 5-substituted pjrimidines. 6-a,ap> r.m,d,nes and N-2. N-6 and 0-6 substituted purines. 
,nc.ud,n,2-an 1 ino P ropvladen 1 ne.5-prop > n > lurac,land5-prop > n > lcytos,ne. The 5-meth>lcytosine substitutions 
have been shoun to increase nucleic acid duplex stability by 0.6-1.2 C. (Sanghvi. Id. at pp. 276-278 , and are 
presentlv pre.erred base substitutions, even more particularly when combined with 2'-0-methoxyethyl sugar 
modifications. Representative United States patents that teach the preparation of certain of the above noted 
modified nucleobases as well as other muddled nucleobases include, but are not limited to. the above noted U.S. 

. [ n v i c is ti>- s ! M\ Ifp- * 1 14 066' s 17s 271: 5,367.066: 
Pat. No 1.687.808. as well as U.S. Pat. Nos. 4.84>._0X 5. j0.j>0_. ... j-t.uoo. . . i . - 

5.432.272: 5.457.187: 5.459.255: 5.484.908. 5.502.177: 5.525.7 11 : 5.552.540: 5.587.469: 5.594.121. 

5 596 091- 5.614.617: 5.681 .94 1 : and 5.750.692, each of which is herein incorporated by reference. 

Another modification of the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C- 

MG 7^ oligonucleotides of the invention involves chemically Unking to the oligonucleotide one or more 

moieties or conjugates which enhance the activity, cellular distribution or cellular uptake of the oligonucleotide. 

Such moiet.es include but are not limited to lipid moieties such as a cholesterol moiety (Letsinger et al.. Proc. 

Natl. Acad Sci. USA 86:6553-6556 ( 1 989)). cholic ac.d (Manoharan et al., Bioorg. Med. Chcm. Let 

41051-1060 (1994)). a thioether. e.g., hexy 1-S-tritylthiol (Manoharan et al.. Ann. N. Y. Acad. Sci. 

660:306-309 (.992): Manoharan et al.. Bioorg. Med. Chem. Let. 3:2765-2770 ( 1993 ,). a thiocholesterol 

(Oberhauser et al.. Nucl. Acids Res. 20:533-538 (1992)), an aliphatic chain, e.g.. dodecandiol or undecyl 

residues (Saison-Behmoaras et al.. EMBO J. 10:1 1 1 1-1 1 18 ( 1991); Kabanov et al., FHBS Lett. 259:327-330 

( ,990); Svinarchuk et al, Biochimie 75:49-54 (1993)), a phospholipid, e.g.. di-hexadecvl-rac-glycerol or 

tnethv.ammonium 1 .2-d,-0-hexadecvl-rac-glycero-3-H-phosphonate (Manoharan et al.. Tetrahedron Lett.. 

36 365 I -3054 ( 1 995 ); Shea et al.. Nucl. Acds Res. 1 8:3777-3783 ( 1 990). a polyamine or a polyethylene glycol 

chain (Manoharan et al.. Nucleosides & Nucleotides 14:969-973 (.995)). or adamantane acetic acid (Manoharan 

et al.. Tetrahedron Lett. 36 365 1-3654 ( 1995). a palmityl mo.etv (Mishraet al.. Biochim. Biophys. Acta 

1264:229-237 (1995). or an octadecylamine or hexylamino-carbonyl-oxycholesterol moiety (Crooke et al.. J. 

Pharmacol. Exp. Ther.. 277:923-937 (1996)). Representative United States patents that teach the 

preparation of such oligonucleotide conjugates include, but are not limited to. U.S. Pat . Nos. 4.828.979; 

4 948.882. 5.218.105: 5.525.465: 5.541.313; 5.545.730: 5.552.538; 5.578.7.7. 5.580.73 1 : 5.580.73 1 ; 

S59I 584 5.109.124. 5.1 18.802; 5,138.045: 5.414.077; 5.486.603; 5.512.439; 5.578.718; 5.608.046: 

4.587.044; 4.605.735; 4.6.7.025; 4.762,779: 4.789.737; 4.824.94 1 : 4.835.263: 4.876.335; 4.904.582: 

4.958.013: 5.082.830; 5.1 12.963: 5.214.136; 5.082.830: 54 12.963: 5.214.136; 5.245.022; 5.254.469. 

s S06: 5.262.536: 5.272.250: 5.292.873; 5.317.098: 5.37 1 .24 1 . 5.39 1 .723 : 5.416,203. 5.451.463; 

V.5.0.475: 5.5.2.667: 5.5.4.785: 5.565.552: 5.567,8.0: 5.574.142. 5.585.48, : 5.587.371:5.595.726; 

5.597.696; 5.599.923: 5.599.928 and 5.688.94 1 . each of which is herein incorporated by reference. 

It is not necessary for all positions in a given compound to be uniformly modified, and in fact more than 

one of the modifications described can be incorporated into a single compound or even at a single nucleoside 

within an oligonucleotide Accordingly, the present invention also includes PRO-C-MG.2. PRO-C-MG.12. 

PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antigene compounds which are chimeric compounds. By 
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'•chimeric PRO-C-MG.2. pHR'-MC. 1 2. PRO-C-MG.45. PRO-C-MG.64 «JrWo-C-MG.72 antigcne" 
compounds or -'antigcne chimeras" is meant antigcne compounds, particularly (oligonucleotides, which contain 
two or more chemically distinct regions, each made up of at least one monomer unit. i.e.. a nucleotide in the 
case of an oligonucleotide compound. These oligonucleotides typically contain at least one region wherein the 
oligonucleotide is modified so as to confer upon the oligonucleotide increased resistance to nuclease 
degradation, increased cellular uptake, and or increased binding affinity for the target nucleic acid. An 
additional region of the oligonucleotide can serve as a substrate for en/vmes capable of cleaving RNArDNA or 
RNA:RN A hybrids, such as an RNase. By way of example. RNase H is a cellular endonuclease which cleaves 
the RNA strand of an RNA:DNA duplex. Activation of RNase H. therefore, results in cleavage of the RNA 
target, thereby greatly enhancing the efficiency of oligonucleotide inhibition of gene expression. Consequently, 
comparable results can often be obtained with shorter oligonucleotides when chimeric oligonucleotides are 
used, compared to phosphorothioate deoxyoligonucleotides hybridizing to the same target region. Cleavage of 
the RNA target can be routinely detected by gel electrophoresis and. if necessary, associated nucleic acid 
hybridization techniques known in the art. Chimeric anligene compounds of the invention can be formed as 
composite structures of two or more oligonucleotides, modified oligonucleotides, oligonucleosides and/or 
oligonucleotide mimetics as described herein. These include a first type wherein the "gap" segment of linked 
nucleosides is positioned between 5' and 3' "wing" segments of linked nucleosides and a second "open end" type 
wherein the "gap" segment is located at either the 3' or the 5' terminus of the oligomeric compound. 
Oligonucleotides of the first type are also known in the art as "gapmers" or gapped oligonucleotides. 
Oligonucleotides of the second type are also known in the art as "hemimers" or "wingmers." Representative 
United States patents that teach the preparation of such hybrid structures include, but are not limited to, U.S. 
Pat. Nos. 5.013.830; 5.149,797; 5.220.007; 5.256.775; 5.366.878; 5.403.7 1 1 : 5.491 , 1 33; 5.565,350; 5.623.065; 
5.652,355; 5.652.356; and 5.700.922. each of which is herein incorporated by reference in its entirety. The 
term "prodrug" indicates a therapeutic agent that is prepared in an inactive form that is converted to an active 
form (i.e.. drug) within the body or cells thereof by the action of endogenous enzymes or other chemicals and or 
conditions. Included as PRO-C-MG.2. PRO-C-MG.12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 
antigene compounds are their prodrug versions. For example, prodrug v ersions of the PRO-C-MG.2, PRO-C- 
MG.12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 oligonucleotides can be prepared as SATE 
[( S-acetvi-2-thioethyl) phosphate] derivatives according to the methods disclosed in WO 93/245 10 or in WO 
94 26764. 

PNA compounds of the invention can be synthesized by any methodology, including those disclosed in 
WO 92 20702. WO 92 20703 and U.S. Patent 5.641.625. 

The PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45 PRO-C-MG.64 or PRO-C-MG.72 antigene 
oligonucletide compounds of the invention can be conveniently and routinely made through the well-known 
technique of solid phase synthesis. Any other means for such synthesis known in the art can additionally or 

alternatively be employed. 

The PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antigene 
compounds of the invention can be admixed, encapsulated, conjugated or otherwise associated w ith other 
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molecules, molecule strucuWor mixtures of compounds, as lor example, ™mes. receptor targeted 

molecules, oral, rectal, topical or other formulations, for acting in uptake, distribution and or absorption. 

Representative United States patents that teach the preparation of such uptake, distribution and or absorption 

assisting formulations include, but are not limited to. U.S. Pat. Nos. 5.108.921 : 5.354.844; 5.416.016; 

5.459.127; 5.521.291; 5.543.158; 5.547,932; 5.583.020: 5.59 1 .72 1 ; 4.426.330; 4.534.899: 5.013.556: 

5.1 08.92 1 : 5.2 1 3.804; 5.227.170: 5.264.22 1 ; 5.356.633: 5.395.6 1 9; 5.4 16.0 1 6; 5.4 1 7.978: 5.462.854: 

5 469 854 5^12 295' 5 527.528; 5.534.259; 5.543,152: 5.556.948: 5.580.575: and 5,595.756. each of which is 

herein incorporated bv reference. 

The PRO-C-MG 2, PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG 72 antiacne 
compounds of the invention encompass any pharmaceutical^ acceptable salts, esters, or salts of such esters, or 
any other compound which, upon administration to an animal including a human, is capable of providing 
(directly or indirectly) the biologically active metabolite or residue thereof. Accordingly, for example, the 
disclosure is also drawn to prodrugs and pharmaceutical^ acceptable salts of the compounds of the invention, 
pharmaceutical^ acceptable salts of such prodrugs, and other bioequivalents. The term "pharmaceutical^ 
acceptable salts" refers to physiologically and pharmaceutical^ acceptable salts of the compounds of the 
invention: i.e.. salts that retain the desired biological activity of the parent compound and do not impart 
undesired toxicological effects thereto. Pharmaceutical^ acceptable base addition salts are formed with metals 
or amines, such as alkali and alkaline earth metals or organic amines. Examples of metals used as cations are 
sodium, potassium, magnesium, calcium, and the like. Examples of suitable amines are 

N.N'-dibenzylefhylenediamine. chloroprocaine. choline, diethanolamine. dicyclohexylamine. ethylenediam.ne, 
N-methylglucamme. and procaine (see, for example. Berge et af. "Pharmaceutical Salts." J of Pharma Sci. 
66:1-19 (1977)). The base addition salts of said acidic compounds are prepared by contacting the free acid form 
with a sufficient amount of the desired base to produce the salt in the conventional manner. The free acid form 
may be regenerated by contacting the salt form with an acid and isolating the free acid in the conventional 
manner. The free acid forms differ from their respective salt forms somewhat in certain physical properties such 
as solubility in polar solvents, but otherwise the salts are equivalent to their respective free acid for purposes of 
the present invention. As used herein, a "pharmaceutical addition salt" includes a pharmaceutical^ acceptable 
salt of an acid form of one of the components of the compositions of the invention. These include organic or 
inorganic acid salts of the amines. Preferred acid salts are the hydrochlorides, acetates, salicy lates, nitrates and 
phosphates. Other suitable pharmaceutical^ acceptable salts are well known to those skilled in the art and 
include basic salts of a variety of inorganic and organic acids, such as. for example, wuh inorganic acds. such 
as for example hydrochloric acid, hydrobrom.c acid, sulfuric ac.d or phosphoric acid: with organic carboxylic. 
sulfonic, sulfo or phospho acids or N-substituted sulfamic acids, for example acetic acid, propionic acid, 
glycolic acd. succ.mc acid, male.c acid, hydroxv maleic acid, mcthylmalcic acid, fumanc acid, malic acid, 
tartaric acd. lact.c aod. oxalic acd. gluconic acd. glucar.c acid, glucuronic acid, citric acd. benzoic acd. 
cinnamic acid, mandelic acid, salicylic acd. 4-aminosaIicylic acd. 2-phenoxv benzoic acd. 2-acetoxybenzoic 
acid, embonic acid, nicotinic acid or isonicotinic acid: and with amino acids, such as the 20 alpha-amino acids 
involved in the synthesis of proteins in nature, for example glutamic acid or aspartic acid, and also with 
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phetnlacetic acid. methanHmonic acid, ethanesulfonic acid. 2-h\dro\\etha^^ulfonic acid, 
ethane- 1. 2-disulfonic acid, ben/enesuli'unic acid. 4-meth> Iben/enesulfonic acid, naphthalene-2-sult'omc acid, 
napluhalene- 1. 5-disulfonic acid. 2- or 3-phosphogl>cerate. glucose-6-phosphate. N-c>clohex\ Isulfamic acid 
(with the formation of cyclamatcs). or with other acid organic compounds, such as ascorbic acid. 
5 Pharmaceutical^ acceptable salts of compounds may also be prepared with a pharmaceutical ly acceptable 
cation. Suitable pharmaceutical^ acceptable cations are well known to those skilled m the art and include 
alkaline, alkaline earth, ammonium and quaternary ammonium cations. Carbonates or hvdrogen carbonates arc- 
also possible 

For PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-M( i 72 oligonucleotides. 
10 preferred examples of pharmaceutical^ acceptable salts include but are not limited to (a) salts formed with 
cations such as sodium, potassium, ammonium, magnesium, calcium, polyamines such as spermine and 
spermidine, etc; (b) acid addition salts formed w ith inorganic acids, for example hydrochloric acid, 
hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid and the like; (c) salts formed with organic acids 
such as. for example, acetic acid, oxalic acid, tartaric acid, succinic acid, maleic acid, fumaric acid, gluconic 
1 5 acid, citric acid, malic acid, ascorbic acid, benzoic acid, tannic acid, palmitic acid, alginic acid, polyglutamic 
acid, naphthalenesulfonic acid, methanesulfonic acid, p-toluenesulfonic acid, naphthalenedisulfonic acid, 
polygalacturonic acid, and the like: and (d) salts formed from elemental anions such as chlorine, bromine, and 
iodine. The PRO-C-MG.2, PRO-C-MG.12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antigene 
compounds of the present invention can be utilized for diagnostics, therapeutics, prophylaxis and as research 
20 reagents and kits. For therapeutics, an animal, preferably a human, suspected of having a disease or disorder as 
discussed herein, which can be treated by modulating the expression of PRO-C-MG.2, PRO-C-MG 12, PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72. is treated by administering antigene compounds in accordance with 
the invention The compounds of the invention can be utilized in pharmaceutical compositions by adding an 
effective amount of an antigene compound to a suitable pharmaceutical^ acceptable diluent or carrier. Use of 
25 the antigene compounds and methods of the invention can also be useful prophylactically, e.g.. to prevent or 
delay the desired response. 

The PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 antigene 
compounds, as research and diagnostic agents, hybridize to nucleic acids encoding PRO-C-MG.2. PRO-C- 
MG. 1 2, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72, enabling sandwich and other assays to easily be 
30 constructed. Hybridization of the antigene oligonucleotides of the invention with a nucleic acid encoding PRO- 
C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 can be detected b\ means known 
in the art. Such means include conjugation of an enzyme to the oligonucleotide, radiolabelling of the 
oligonucleotide, fluorescence reporters, or any other suitable detection means. Kits using such detection means 
for detecting the level of PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG 72 in a 
35 sample can be prepared. PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG 72 
antigene compounds can be introduced into a cell containing the target nucleic acid sequence by any gene 
transfer method, including, for example. CaPC) 4 -mediated DNA transfection. electroporation. or by using gene 
transfer vectors such as Epstein-Barr virus, and those discussed in detail herein. In brief, in a preferred 
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procedure, an antisense or WM oligonucleotide is inserted into a suitable relWu-al vector. A cell containing 
the target nucleic acid sequence is contacted uith the recombinant retroviral vector, either in vivt> or cr vivo. 
Suitable retroviral vectors include, but are not limited to. those derived from the murine retrovirus VI-MuLV. 
N2 (a retrovirus derived from M-MuLV). or the double copy vectors designated DC 15 A. DC I 5B and DC I 5C 
(see WO 90 13641 ). Sense or antisense oligonucleotides also can be introduced into a cell containing the target 
nucleotide sequence by formation of a conjugate with a hgand binding molecule, as described in WO 91 0475 V 
Suitable ligand binding molecules include, but are not limited to. cell surface receptors, growth factors, other 
cytokines, or other ligands that bind to cell surface receptors. Preferably, conjugation of the ligand binding 
molecule does not substantially interfere with the ability of the ligand binding molecule to bind to its 
corresponding molecule or receptor, or block entry of the sense or antisense oligonucleotide or its con jugated 
version into the cell. Alternatively, a sense or an antisense oligonucleotide can be introduced into a cell 
containing the target nucleic acid sequence by formation of an oligonucleotide-lipid complex, as described in 
WO 90/10448. The sense or antisense oligonucleotide-lipid complex is preferably dissociated within the cell by 
an endogenous lipase. These and other methods are discussed is more detail herein. 

Accordingly, the present invention also includes pharmaceutical compositions and formulations which 
include the PRO-C-MG.2. PRO-C-MG.12, PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 antigene 
compounds of the invention. The pharmaceutical compositions of the present invention are administered in a 
number of way s depending upon whether local or systemic treatment is desired and upon the area to be treated. 
Administration may be topical (including ophthalmic and to mucous membranes including vaginal and rectal 
delivery), pulmonary, e.g.. by inhalation or insufflation of powders or aerosols, including by nebulizer: 
intratracheal, intranasal, epidermal and transdermal, oral or parenteral. Parenteral administration includes 
intravenous, intraarterial, subcutaneous, intraperitoneal or intramuscular injection or infusion; or intracranial, 
e.g., intrathecal or intraventricular, administration. Oligonucleotides with at least one 2'-0-methoxyethyl 
modification are believed to be particularly useful for oral administration. PNAs. administered i.p.. have been 
shown to cross the blood-brain barrier and specifically reduce targeted gene expression (see e.g.. Tyler et al.. 
PNAS 96(12):7053-8 (1999)) in vivo. 

Pharmaceutical compositions and formulations for topical administration may include transdermal patches, 
ointments, lotions, creams, gels, drops, suppositories, sprays, liquids and powders. Conventional 
pharmaceutical carriers, aqueous, powder or oily bases, thickeners and the like may be necessary or desirable. 
Coated condoms, gloves and the like may also be useful. Compositions and formulations for oral administration 
include powders or granules, suspensions or solutions in water or non-aqueous media, capsules, sachets or 
tablets. Thickeners, flavoring agents, diluents, emulsifiers. dispersing aids or binders may be desirable. 

Compositions and formulations for parenteral, intrathecal or intraventricular administration may include 
sterile aqueous solutions which may also contain buffers, diluents and other suitable additives such as. but not 
limited to. penetration enhancers, carrier compounds and other pharmaceutical^ acceptable carriers or 
excipients. Pharmaceutical compositions of the present invention include, but are not limited to. 

solutions, emulsions, and liposome-containing formulations. These compositions may be generated from a 
variety of components that include, but are not limited to. preformed liquids, self-emulsify ing solids and 
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self-emulsifvinn semisolids. 

The pharmaceutical formulations o, the present invention, which ma> conveniently be presented ,n urn. 
dosa-e torn, mav be prepared according to conventional techniques wel. Known in the pharmaceutical industry . 
Suchtechmque, mclude the step ofbringing into association the active ingredients with the pharmaceutical 
carried) or excipient.s,. In genera, the formulations are prepared by uniformly and intimately bringing into 
association the active ingredients with liquid earners or finely divided so„d carriers or both, and then, „ 

nccessarv, shaping the product. 

The compositions ofthe present invention may be formulated into any of many possible dosage torms 
such as but not limited to. tablets, capsules, liquid s> rups. soft gels, suppositories, and enemas. The 
compositions ofthe present invention may also be formu.ated as suspensions ,n aqueous, non-aqueous o, mixed 
m ed,a Aqueous suspensions may further contain substances which increase the viscosity ofthe suspension 
including, for example, sodium carhoxymethylce.lulose. sorbitol and/or dextran 1 he suspension may also 
contain stabilizers. 

,„ one embodiment ofthe present invention the pharmaceutical compositions may be formu.ated and used 
as foams Pharmaceutical foams include formulations such as. but not limited to. emulsions. m,croemu.s,ons. 
creams jellies and Hposomes. While basically similar in nature these formulations vary in the components and 
the consistency ofthe final product. The preparation of such compositions and formulations is generally known 
to those skilled in the pharmaceutical and formulation arts and may be applied to the formulation ofthe 
compositions ofthe present invention. 

F^t^ The compositions ofthe present invention may be prepared and formu.ated as emulsions, 
pulsions are tvpica.lv heterogenous sy stems of one „qu,d dispersed in another in the form of droplets usually 
exceeding 0 1 mu m ,n diameter. (Idson. in Pharmaceutical Dosage Forms. L.eberman. Rieger and Banker 
(Eds) Marcel Dekker. Inc., New York. N.Y.. volume >,p. ,99 (.988); Rosoff, in Pharmaceutical Dosage 
Forms L.eberman. Rieger and Banker (Eds,. Marcel Dekker. Inc., New York, N.Y., Volume 1 • P 245 (1988); 
B.ock in Pharmaceutical Dosage For™, Lieberman. Rieger and Banker (Eds.). Marce, Dekker. Inc.. New York. 
NY volume^ p 335 ( 1 988); Higuchi et a... in Remington's Pharmaceutical Science, Mack Publishing Co.. 
Easton Pa P 301(1985)). Emulsions are often biphasic systems comprising of two immiscible liqu.d phases 
, n t,mate.v m.xed and dispersed with each other. In genera,, emulsions may be either water in oil (w/o) or ofthe 
oil in water (o/w) variety. When an aqueous phase is finely divided into and dispersed as minute droplets into a 
bulk oilv phase the resulting composition is called a water in oil (w o) emulsion. A.ternat.ve.y. when an o,.y 
phase ,s finely divided into and dispersed as minute drop.ets into a bulk aqueous phase the resu,t,ng composition 
is called an oil in water (o w) emulsion. Emulsions may contain additional components in addition to the 
dlS persed phases and the active drug which may be present as a solution in ether the aqueous phase, o.ly phase 
or itself as a separate phase. Pharmaceutical exc,p,ents such as emulsi.lers. stab„„ers. dyes, and antioxidants 
mav also be present in emulsions as needed. Pharmaceutical emulsions may also be multiple emuls.ons that are 
comprised of more than two phases such as. for example, in the case of oil in water in oil (o w-o, and water ,n 
oil in water (w o w, emulsions. Such complex formulations often provide certain advantages that simple binary 
emulsions do not. Multiple emulsions in which individual o„ droplets of an o w emulsion enclose small water 



droplets constitute a w o wWils,o,, Ltkeu.se a s> stem of oil droplets encWd in globules of water stabilized 
in an o,lv continuous provides an o * o emulsion. Pulsions are characterized by little or no thermodynamic 
stabilitv. Often, the dispersed or discontinuous phase of the emulsion is well dispersed into the external or 
continuous phase and maintained in this torn! through the means of emulsifiers or the v,scos,ty of the 
formulation. Hither of the phases of the emulsion may be a semisolid or a solid, as is the case of emulsion-style 
ointment bases and creams. Other means of stabilizing emulsions entail the use of emulsifiers that mav be 
incorporated into e,the, phase of the emulsion. Emulsifiers may broadly be classified into four categories: 
svnthctic surfactants, naturally occurring emulsifiers. absorption bases, and finely dispersed solids (Idson. in 
Pharmaceutical Dosage Forms. Lieberman. Ricgcr and Banker ,Fds.). Marcel Dekker. Inc.. New York. N.Y.. 

volume 1. p. 199 (1988)). 

Synthetic surfactants, also known as surface active agents, have found wide applicability in the 
formulation of emulsions and have been reviewed in the literature (Rieger. in Pharmaceutical Dosage Forms. 
Lieberman. Riccer and Banker (Eds.). Marcel Dekker. Inc.. New York. N.Y.. volume 1. p. 285 (19*8): Idson. 
in Pharmaceutical Dosage Forms. Lieberman. R.eger and Banker (Eds.). Marcel Dekker. Inc.. New York. N.Y.. 
volume 1 p. 199 (1988)). Surfactants are typically amphiphilic and compr.se a hydrophilic and a hydrophobic 
portion. The ratio of the hydrophilic to the hydrophobic nature of the surfactant has been termed the 
hvdrophile/lipophile balance (HLB) and is a valuable tool in categorizing and selecting surfactants in the 
preparation of formulations. Surfactants may be classified into different classes based on the nature of the 
hvdrophilic group: nomonic. anionic, cationic and amphoteric (Rieger. in Pharmaceutical Dosage Forms. 
Lieberman. Rie.er and Banker (Eds.). Marcel Dekker. Inc.. New York. N.Y.. volume 1 . p. 285 ( 1 988)). 

Naturally occurring emulsifiers used in emulsion formulations include lanolin, beeswax, phosphatides, 
lecithin and acacia. Absorption bases possess hydrophilic properties such that they can soak up water to form 
w/o emulsions yet retain their semisolid consistences, such as anhydrous lanolin and hydrophilic petrolatum. 
Finely divided solids have also been used as good emulsifiers especially in combination with surfactants and ,n 
viscous preparations. These include polar inorganic solids, such as heavy metal hydroxides, nonswellmg clays 
such as bentonite. attapulgite. hectorite. kaolin, montmorillonite, colloidal aluminum silicate and colloidal 
maonesium aluminum silicate, pigments and nonpolar solids such as carbon or glyceryl tristearate. 

" A lar.e variety of non-emulsifying materials are also included in emulsion formulations and contribute to 
the properties of emulsions. These include fats. oils, w axes, fatty acids, fatty alcohols, fatty esters, humectants. 
hydrophihc colloids, preservatives and antioxidants (Block, in Pharmaceutical Dosage Forms. Lieberman. 
R.e.er and Banker ( Eds.). Marcel Dekker. Inc.. New York. N.Y.. volume 1. p. 335 (1988): Idson. in 
Pharmaceutical Dosage Forms. Lieberman. Rieger and Banker (Eds.). Marcel Dekker. Inc.. New York. N.Y.. 

volume 1. p. 199 (1988)). 

Hvdrophilic colloids or hy drocollo,ds include naturally occurring gums and synthetic polymers such as 
polysaccharides (for example, acacia, agar, alginic acid, carrageenan. guar gum. karaya gum. and tragacanth). 
cellulose derivatives ( for example, carboxymethy 1c cellulose and carboxypropyl cellulose,, and synthetic 
polymers (for example, carbomers. cellulose ethers, and carboxyvtnyl polymers). These disperse or swell ,n 
water to form colloidal solutions that stabilize emulsions by forming strong interfacial films around the 
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dispersed-phase droplets anjWT increasing the viscositv of the external phas^^ 

Since emulsions often contain a number of ingredients such as carbohydrates, proteins, sterols and 
phosphatides that may readily support the growth of microbes, these formulations often incorporate 
preservatives. Commonly used preservatives included in emulsion formulations include methyl paraben. propyl 
paraben. quaternary ammonium salts, ben/alkonium chloride, esters of p-hydroxyben/oic acid, and boric acid. 
Antioxidants are also commonly added to emulsion formulations to prevent deterioration of the formulation. 
Antioxidants used may be free radical scavengers such as tocopherols, alkyl gallates, butylated hydroxyanisole. 
butylated hydroxv toluene, or reducing agents such as ascorbic acid and sodium metabisulfite. and antioxidant 
synergists such as citric acid, tartaric acid, and lecithin. 

The application of emulsion formulations via dermatologicai. oral and parenteral routes and methods for 
their manufacture have been reviewed in the literature (Idson. in Pharmaceutical Dosage Forms. Lieberman. 
Ricgcr and Banker (Eds.), Marcel Dekker, Inc.. New York. N.Y.. volume 1. p. 199 (1988)). Emulsion 
formulations for oral delivery have been very widely used because of reasons of ease of formulation, efficacy 
from an absorption and bioavailability standpoint. (Rosoff. m Pharmaceutical Dosage Forms, Lieberman. 
R.eger and Banker (Eds.). Marcel Dekker. Inc., New York. N.Y., volume 1. p. 245 (1988); Idson, in 
Pharmaceutical Dosage Forms, Lieberman. Rieger and Banker (Eds ). Marcel Dekker. Inc.. New York, N.Y., 
volume I. p. 199 (1988)). Mineral-oil base laxatives, oil-soluble vitamins and high fat nutritive preparations 
are among the materials that have commonly been administered orally as o'w emulsions. 

Microemulsions In one embodiment of the present invention, the compositions of oligonucleotides and 
nucleic acids are formulated as microemulsions. A microemulsion may be defined as a system of water, oil and 
amphiphile which is a single optically isotropic and thermodynamically stable liquid solution (Rosoff. in 
Pharmaceutical Dosage Forms, Lieberman. Rieger and Banker (Eds ). Marcel Dekker, Inc.. New York. N.Y., 
volume I, p. 245 (1988)). Typically microemulsions are systems that are prepared by first dispersing an oil in 
an aqueous surfactant solution and then adding a sufficient amount of a fourth component, generally an 
intermediate chain-length alcohol to form a transparent system. Therefore, microemulsions have also been 
described as thermodynamically stable, isotropically clear dispersions of two immiscible liquids that are 
stabilized by interfacial films of surface-active molecules (Leung and Shah, in: Controlled Release of Drugs: 
Polymers and Aggregate Systems. Rosoff. M., Ed., VCH Publishers, New York, pages 1 85-2 1 5 < 1989)). 
Microemulsions commonly are prepared via a combination of three to five components that include oil, water, 
surfactant, cosurfactant and electrolyte. Whether the microemulsion is of the vvater-in-oil (wo) or an 
oil-in-water (o, vv) type is dependent on the properties of the oil and surfactant used and on the structure and 
geometric packing of the polar heads and hydrocarbon tails of the surfactant molecules (Schott. in Remington's 
Pharmaceutical Sciences. Mack Publishing Co., Laston. Pa., p 271 (1985)). 

The phenomenological approach utilizing phase diagrams has been extensively studied and has yielded a 
comprehensive know ledge, to one skilled in the art. of how to formulate microemulsions (Rosoff. in 
Pharmaceutical Dosage Forms. Lieberman. Rieger and Banker ( Eds.). Marcel Dekker. Inc.. New York. N.Y.. 
volume 1. p. 245 (1^88); Block, in Pharmaceutical Dosage Forms. Lieberman. Rieger and Banker (Eds.). 
Marcel Dekker. Inc.. New York. N.Y.. volume 1. p. 335 (1988)). Compared to conventional emulsions. 



microemulsions otter the Mortage of solubili/.ing water-insoluble drugs irWormulation of 
thermodvnamieallv stable droplets that are formed spontaneously 

Surfactants used in the preparation of microemulsions include, but are not limited to. ionic surfactants, 
non-ionic surfactants. Brij 96. polyoxyethylene olev I ethers, pohglycerol tatty acd esters, tetraglycerol 
mono!aurate<MI.3IO>. tetraglycerol monooleate ( M()3 1 0). hexaghcerol monooleate <P()3 10). hexaghcerol 
pentaoleate (PO500). decaglycerol monocapratc (MCA750). decaglycerol monooleate (MO750). decaglvcerol 
seqmolcate (SO750). decaglycerol decaoleate (DAO750I. alone or in combination with cosurfactants. The 
cosurfactant. usually a short-chain alcohol such as ethanol. 1-propanol. and 1-butanol. serves to increase the 
imerfacial fluiditv bv penetrating into the surfactant Him and consequently creating a disordered film because of 
the void space generated among surfactant molecules. Microemulsions may however, be prepared without the 
use of cosurfactants and alcohol-free self-emulsifying microemulsion systems are known in the art. I he 
aqueous phase may typically be. but is not limited to, water, an aqueous solution of the drug, glycerol. PLG300. 
PRG400. polyglycerols. propylene glycols, and derivatives of ethylene glycol. The oil phase may include, but 
is not limited to. materials such as Captex 300. Captex 355. Capmul MCM. fattv acd esters, medium chain 
(C8-C12) mono. di. and triglycerides, polyoxyethylated glyceryl fatty acid esters, fatty alcohols, polyglycolized 
glycerides. saturated polyglycolized C8-C10 glycerides. vegetable oils and silicone oil. 

Microemulsions are particularly of interest from the standpoint of drug solubilization and the enhanced 
absorption of drugs. Lipid based microemulsions (both o/w and Wo) have been proposed to enhance the oral 
bioavailability of drugs, including peptides (Constantinides et al.. Pharmaceutical Research. 1 1 : 1385- 1 390 
(l994):Ritschel,Meth. Find. Exp. Clin. Pharmacol. 13:205 (1993)). Microemulsions afford advantages of 
improved drug solubilization, protection of drug from enzymatic hydrolysis, possible enhancement of drug 
absorption due to surfactant-induced alterations in membrane fluidity and permeability, ease of preparation, 
ease of oral administration over solid dosage forms, improved clinical potency, and decreased toxicity 
(Constantinides et al.. Pharmaceutical Research, 1 1 : 1 385 ( 1 994); Ho et al., J. Pharm. Sci.. 85:138-143 {1 996)). 
Often microemulsions may form spontaneously when their components are brought together at ambient 
temperature. This may be particularly advantageous when formulating thermolabile drugs, peptides or 
oligonucleotides. Microemulsions have also been effective in the transdermal delivery of active components in 
both cosmetic and pharmaceutical applicattons. It is expected that the microemulsion compositions and 
formulations of the present invention will facilitate the increased systemic absorption of oligonucleotides and 
nucleic acids from the gastrointestinal tract, as well as improve the local cellular uptake of oligonucleotides and 
nucleic acids within the gastrointestinal tract, vagina, buccal cavity and other areas of administration. 

Microemulsions of the present invention may also contain additional components and additives such as 
sorbitan monostearate and penetration enhancers to improve the properties of the formulation and to enhance the 
absorption of the oligonucleotides and nucleic acids of the present invention. Penetration enhancers used in the 
microemulsions of the present invention may be classified as belonging to one of five broad 
categories-surfactants, fatty acids, bile salts, chelating agents, and non-chelating non-surfactants (Lee et al.. 
Critical Reviews in Therapeutic Drug Carrier Systems, p. 92 (1991 )). as discussed 

Liposomes . There are many organized surfactant structures besides microemulsions that have been 



studied and used tor the foSHtion of drugs. These include monolayers. nMes. bilayers and vesicles. 

Vesicles, such as liposomes, have attracted great interest because of their specificity and the duration of action 

they offer from the standpoint of drug delivery. As used in the present invention, the term "liposome" means a 

vesicle composed of amphiphilic lipids arranged in a spherical bilayer or bilayers. 

Liposomes are unilamellar or multilamellar vesicles which have a membrane formed from a lipophilic 

material and an aqueous interior The aqueous portion contains the composition to be delivered. Cationic 

liposomes possess the advantage of being able to fuse to the cell wall. Non-cationic liposomes, although not 

able to fuse as efficiently with the cell wall, are taken up by macrophages in vivo. 

In order to cross intact mammalian skin, lipid vesicles must pass through a series of tine pores, each with a 

diameter less than 50 nm. under the influence of a suitable transdermal gradient. Therefore, it is desirable to use 

a liposome which is highly deformable and able to pass through such fine pores. 

Further advantages of liposomes include; liposomes obtained from natural phospholipids are 

biocompatible and biodegradable, liposomes can incorporate a wide range of w ater and lipid soluble drugs; 
liposomes can protect encapsulated drugs in their internal compartments from metabolism and degradation 
(Rosoff. in Pharmaceutical Dosage Forms. Lieberman. Rieger and Banker (Eds ). Marcel Dekker. Inc.. New 
York. N.Y.. volume 1. p. 245 (1988)). Important considerations in the preparation of liposome formulations 
are the lipid surface charge, vesicle size and the aqueous volume of the liposomes. 

Liposomes are useful for the transfer and delivery of active ingredients to the site of action. Because the 
liposomal membrane is structurally similar to biological membranes, when liposomes are applied to a tissue, the 
liposomes start to merge with the cellular membranes. As the merging of the liposome and cell progresses, the 
liposomal contents are emptied into the cell where the active agent may act. 

Liposomal formulations have been the focus of extensive investigation as the mode of delivery for many 
drues. There is growing evidence that for topical administration, liposomes present several advantages over 
other formulations. Such advantages include reduced side-effects related to high systemic absorption of the 
administered drug, increased accumulation of the administered drug at the desired target, and the ability to 
administer a wide variety of drugs, both hydrophilic and hydrophobic, into the skin. 

Several reports have detailed the ability of liposomes to deliver agents including high-molecular weight 
DNA into the skin. Compounds including analgesics, antibodies, hormones and high-molecular weight DNAs 
have been administered to the skin. The majority of applications resulted in the targeting of the upper 
epidermis. 

Liposomes fall into two broad classes. Cationic liposomes are positively charged liposomes which interact 
with the negatively charged DNA molecules to form a stable complex. The positively charged DNA liposome 
complex binds to the negatively charged cell surface and is internalized in an endosome. Due to the acidic pH 
within the endosome, the liposomes are ruptured, releasing their contents into the cell cytoplasm ( Wang et aL 
Biochem. Biophys. Res. Commun., 147:980-985 (1987)). 

Liposomes which are pH-sensitive or negatively -charged, entrap DNA rather than complex with it. Since 
both the DNA and the lipid are similarly charged, repulsion rather than complex formation occurs. 
Nevertheless, some DNA is entrapped within the aqueous interior of these liposomes. pH-sensitive liposomes 
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<„,, „, a| „ r „„, of hposomal compos,,,,,, includes phos P hol, P ,ds other than na,ura,l>.dc m cd 
ph „ spl ,a„dv,c «. Nc„„a, hpusomc c » - for «K»H*. « * * «• '«»" **-»• 

„ cnci . « f „„„cd ,-,„„, d,„„ p. ** «** *— « ~ k '7 , 

Prima* from d,o,eo> , P hospha„dy,e,ha„olan„ne .DOPE, Anchor ,ype ... Iip««™i composi.ion ,s ormcd 

, 4 - ,„i, tnvhc in PC and e°" PC Anotlier tvpe is formed from 

from phosphatidylcholine (PC) such as. for example, sen bean 1 C. e„ 

mixtures of phospholipid and or phosphatidylcholine and/or cholesterol. 

! > r mini dcliverv of liposomal drua formulations to the skin. Application 
Several studies have assessed the topical delivers "t^ 

ofhposomes con,.,,,,,,,, „„crfc,„„ ,o g u,nca P i g *,n r.sul.ed in aredac.ion of s k „, herpes sores ** delivery 

„, mKr fe, a o,ho, means ,e. g . as a solu.ion o, as an emuis.on, _ ***** .WCncr « *•• « — »' 

Dru ., farcin, 2:405-4 ,0 „9<,2„ Further, an add,,,„na, s.udy .es.ed tl.e e.T.cac, of m.er.e.on admm.s.ered 

as „,; ^ . » *. « - sys,em - and conc " 

,ha, ,he liposomal formula,™ was superior ,o ac.ueous ad ,is,ra,,o„ ( d„ Plessis e, An.ivira, Research 

18:259-265 (1992)) 

N on-i„nic liposomal sys.cms have . to been examined ,„ determine .heir utilt.y in ,he deh.ery of dr„ g s 
,hes k ,n. in par,,c„,„,s yS ,e„, S co„,prisin g non-ionic snrfacan, and Choles.ero,. N„n-,„n,c liposomal 
,„rmu,a,,„ns c„mp„sin g Novasome TM , < g ,yce,y, diianrate.holes.erol polyovye.hylene- IO-s,eary e.he,, and 
Novasome "I'M I, C.lvcery, dis,eara,eC„,es,er„, P o,y„vye,hylene-IO-s,ea,y, e.her, were nsed ,o dehver 
cyclosporin-* inuT.he dermis of mouse tin. Resul.s ind,ca,ed ,ha, such no„-,„„ic hposoma, svs.ems were 
effective m faali.aune the deposition of cyclosp„r,n-A into different layers of the sk,n 

Liposomes also include ■'sterically stabilised- liposomes, a term which, as used herem. refers ,0 l.posomes 
comprising one or more specalized lipid, tha,, when incorporated into liposomes, resul, in enhanced circu,a,,„„ 
„fe,Ls refa.ive.o liposomes ,ac k ,n g such specal.zed lipids. Examples of sterically s«ab,hzed hposomesare 
tll0 ,e in which pan of the ves,c,e-f„rmin g lipid portion of the hposome (A, comprises one or more g lyc»l,p,ds. 
such „ monos.alo.an.lioside C|M„. or ,B, is denized with one or more hydrophilic polymers, such as a 
polvethvlene <PEG> moiety. While no, wishin g ,0 be bound by any particular ,he„,y. i, is ,h„u g h, ,n ,he 

I 'tha,',,, leas/for ster.cally s,ahi„„d „pos„„,es con.ai , g an g hos,des. sphin g omye„n. or P E C,der,va„«d 

, ip ,ds the enhanced arc on ha,f-„fe of ,hese s.enca.K s,ah,„zed hposontes de, ives ,ro,„ a reduced up.af, 

, .1 rrn<^ I ,-ttprs i">V4^ ( 1987): Wu et al.. Cancer 

ink) ce lls of the reticuloendothelial system (Rl,S) (Allen et al.. I-hBS Letters. __,.4_ ( 

Research sV 1765 ( 1993)). 

vanous „pos„n,es co mp r,s,n g one or more g ,e„,ip,ds are in .he ar, « - « 

; NV Acad Sci ,07:64n<«7, 1 rep„r,ed,heab,l,,yofmonos,a,„ g an g l,„sidcC,[MU. g alac,„cereh,„sides,,,fa,e 

and P hospha,id, bnosi.o, ,o tmprove hlood half-hves of „pos„n,es These fi ndin s s were expounded upon by 
Cab,„ne,a, , PN AS 85 :b«49 , U S. Pat No 4.837.028 and WO 88 04924 disclose liposomes 
c„,npr,s,n g , I ) sph,n g „mye,m and (2„he g an g lios,de G[M I |„r a g a,ac,„cerebr„side sulfa.e es.er U S Pa, No. 
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5.543.152 discloses liposoifrWeomprising sphingonuelm. Liposomes compTTsing 

1.2-sn-dim>risU>ylphosphatid>lcholme are disclosed in WO 97 1M99. Synthetic vorisons of these molecules 
are preferred. 

Many liposomes comprising lipids derivatized with one or more hvdrophilic polymers, and methods of 
preparation thereof, are known in the art. Sunamoto et al. (Bull. Chen, Sue Jpn. 53:2778 ( 1980)) described 
liposomes comprising a nomonic detergent. 2C12I5G. that contains a PIC moien. Ilium et al. (I- MS Lett. 
167:79 (1984)) noted that hvdrophilic coaling of polysty rene particles with polymeric glycols results in 
significantly enhanced blood halt-lives. Synthetic phospholipids modified by the attachment of carboxv lie- 
groups of polyalkylene glycols (e.g.. PFG) are described by Sears (U.S. Pat. Nos. 4.426.330 and 4.534.899,. 
Klibanov et al. (FEBS Lett 268:235 (1990)) described experiments demonstiating that liposomes comprising 
phosphatidylethanolamine (PE) derivatized with PEG or PEG stearate have significant increases in blood 
circulation half-lives. Blume et al. ( Biochim.ca et Biophysica Acta 1029:91 ( 1 990)) extended such 
observations to other PEG-derivatized phospholipids, e.g.. DSPF-PEG. formed from the combination of 
dislearoylphosphatid>lethanolamine (DSPE) and PEG. Liposomes having covalentiy bound PEG moieties on 
1 5 the,r external surface are described in European Patent No. EP 0 445 1 3 I B 1 and WO 90 04384 to Fisher. 

Liposome compositions containing 1-20 mole percent of PE derivatized with PEG, and methods of use thereof, 
are described by Woodleetal. (U.S. Pat. Nos. 5.0 1 3.556 and 5.356.633 ) and Martin et al. (U.S. Pat. No. 
5.213,804 and European Patent No. EP 0 496 81 3 Bl ). Liposomes comprising a number of other lipid-polymer 
conjugates are disclosed in WO 91 '05545 and U.S. Pat. No. 5.225.212 (both to Martin et al.) and in WO 
20 94/20073 (Zalipsky et al.) Liposomes comprising PEG-modified ceramide lipids are described in WO 96/10391 
(Choietal.). U.S. Pat. Nos. 5.540.935 (Miyazaki et al.) and 5.556.948 (Tagawa et al.) describe 
PEG-containing liposomes that can be further derivatized with functional moieties on their surfaces. A 
limited number of liposomes comprising nucleic acids are known in the art. WO 96/40062 to Thierry et al. 
discloses methods for encapsulating high molecular weight nucleic acids in liposomes. U.S. Pat. No. 
25 5,264.221 to Tagawa et al. discloses protein-bonded liposomes and asserts that the contents of such liposomes 
may include an antisense RNA. U.S. Pat. 5.665,710 to Rahman et al. describes certain methods of 
encapsulating oligodeoxynucleotides in liposomes. WO 97/04787 to Love et al. discloses liposomes 
comprising antisense oligonucleotides targeted to the raf gene. 

Transfersomes are yet another type of liposomes, and are highly deformable lipid aggregates which are 
attractive candidates for drug delivery vehicles. Transfersomes may be described as lipid droplets which are so 
highly deformable that thev are easils able to penetrate through pores w hich are smaller than the droplet. 
Transfersomes are adaptable to the environment in which thev are used. e.g. they are self-optimizing (adaptive 
to the shape of pores in the skin), self-repairing, frequently reach their targets w ithout fragmenting, and often 
self-loading. To make transfersomes it is possible to add surface edge-activators, usually surfactants, to a 
standard liposomal composition. Transfersomes have been used to deliver serum albumin to the skin. The 
transfersome-mediated delivers of serum albumin has been shown to be as effective as subcutaneous injection 
of a solution containing serum albumin. 

Surfactants find wide application in formulations such as emulsions (including microemulsions) and 
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liposomes. The most tomWva) of classify ing and ranking the proper! ic^rHhe many different tvpes of 
surfactants, both natural and synthetic, is by the use of the hvdrophile lipophile balance ( HI. B). The nature of 
the hydrophilic group (also known as the "head") provides the most useful means for categorizing the different 
surfactants used in formulations (Rieger. in Pharmaceutical Dosage f orms. Marcel Dekker. Inc.. New York. 
N.Y. p. 285 (1988)). 

If the surfacta.it molecule is not ionized, it is classified as a nomonic surfactant. Nonionic surfactants find 
wide application in pharmaceutical and cosmetic products and are usable over a wide range of pH values In 
general their HLB values range from 2 to about 18 depending on their structure. Nonionic surfactants include 
nomonic esters such as ethylene glycol esters, propylene glycol esters, glyceryl esters, polyglyceryl esters, 
sorbitati esters, sucrose esters, and ethoxylated esters. Nonionic aikanoiamides and ethers such as fatty alcohol 
ethoxylates. propoxylated alcohols, and ethoxylated. propoxylated block polymers are also included in this class. 
The polvoxyethylene surfactants are the most popular members of the nonionic surfactant class. 

If the surfactant molecule carries a negative charge when it is dissolved or dispersed in water, the 
surfactant is classified as anionic. Anionic surfactants include carboxylates such as soaps, acyl lactylates. acyl 
amides of amino acids, esters of sulfuric acid such as alkyl sulfates and ethoxylated alkyl sulfates, sulfonates 
such as alkyl benzene sulfonates, acyl isethionates. acyl taurates and sulfosuccinates, and phosphates. The most 
important members of the anionic surfactant class are the alkyl sulfates and the soaps. 

If the surfactant molecule carries a positive charge when it is dissolved or dispersed in water, the surfactant 
is classified as cationic. Cationic surfactants include quaternary ammonium salts and ethoxylated amines. The 
quaternary ammonium salts are the most used members of this class. 

If the surfactant molecule has the ability to carry either a positive or negative charge, the surfactant is 
classified as amphoteric. Amphoteric surfactants include acrylic acid derivatives, substituted alkylamides. 
N'-alkylbetaines and phosphatides. 

The use of surfactants in drug products, formulations and in emulsions has been reviewed (Rieger. in 
Pharmaceutical Dosage Forms, Marcel Dekker. Inc., New York. N.Y., p. 285 (1988)). 

Penetration Enhancers . In one embodiment, the present invention employ s various penetration enhancers 
to effect the efficient delivery of nucleic acids, particularly oligonucleotides, to the skin of animals. Most drugs 
are present in solution in both ionized and nonionized forms. However, usually only lipid soluble or lipophilic 
drugs readily cross cell membranes. It has been discovered that even non-Iipophilic drugs may cross cell 
membranes if the membrane to be crossed is treated with a penetration enhancer. In addition to aiding the 
diffusion of non-Iipophilic drugs across cell membranes, penetration enhancers also enhance the permeability of 
lipophilic drugs. Penetration enhancers may be classified as belonging to one of five broad categories, i.e.. 
surfactants, fatty acids, bile salts, chelating agents, and non-chelating non-surfactants (Lee et af. Cm. Rev. 
Ther. Drua Carrier Svstcms p 92 ( 1991 )). Hach of the above mentioned classes of penetration enhancers arc- 
described below in greater detail. 

Surfactants: In connection with the present invention, surfactants (or "surface-active agents") are chemical 
entities w hich, w hen dissolved in an aqueous solution, reduce the surface tension of the solution or the 
interfacial tension between the aqueous solution and another liquid, w ith the result that absorption of 
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oligonucleotides through tWucosa is enhanced. In addition to bile salts aWtn acids, these penetration 
enhancers include, for example, sodium laur> I sulfate. polyoxyethylene-9-laury I ether and 
polyoxvetlnlene-20-cetvl ether) .Lee et al.. Cnt. Rev. Ther. Drug Carrier S> stems. p.92 ( 1991 )): and 
pernuorochemical emulsions, such as IC-43. Takahashi et al.. J. Pharm. Pharmacol. 40:252 ( 1 988 ,). 

Fatty acids Various fatty acids and their derivatives which act as penetration enhancers include, tor 
example, oleic ac.d. lauric acid, capnc ac.d (n-decanoic acid), mynstic acid, palmitic acid, stearic acid. linoleic 
acid, linolenic acid, dicaprate. tncaprate. monoolem ( l-monooleoyl-rac-glycerol). dilaurin. caprylic acid, 
arachidomc ac.d. glycerol 1 -monocaprate. Ldodecyla/.acvcloheptan-2-one, ac> (carnitines, acylchohnes. 
C[l-101-alkyl esters thereof (e.g.. methyl, isopropyl and t-butyl). and mono- and d,-glycerides thereof ( i.e.. 
oleate. lauratc. caprate. mynstate. palmitate. stearate. linoleate. etc.) (Lee et al.. Cnt. Rev. Ther. Drug Carrier 
Sv stems P .92 ( 1991 ); Muranishi. Crit. Rev. Ther. Drug Carrier Systems 7: 1-33 ( 1990); HI Hariri et al.. J. 
Pharm. Pharmacol. 44: 65 1 -654 ( 1 992)). 

Bile salts: The physiological role of bile includes the facilitation of dispersion and absorption of lipids and 
fat-soluble vitamins (Brunton, Chapter 38 in: Goodman & Oilman's The Pharmacological Basis of Therapeutics. 
9th Ed.. Hardman et al. Eds.. McGraw-Hill. New York pp. 934-935 (1996)). Various natural bile salts, and 
their sy nthetic derivatives, act as penetration enhancers. Thus the term "bile salts" includes any of the naturally 
occurring components of bile as well as any of their synthetic derivatives. The bile salts of the invention 
include, for example, cholk acid (or its pharmaceuticals acceptable sodium salt, sodium cholate). 
dehydrocholic acid (sodium dehydrocholate). deoxycholic acid (sodium deoxycholate). glucholic acid (sodium 
glucholate). glycholic acid (sodium glycocholate). glycodeoxycholic acid (sodium glycodeoxycholate). 
taurochoiic acid (sodium taurocholate). taurodeoxycholic acid (sodium taurodeoxycholate). chenodeoxy cholic 
acid (sodium chenodeoxycholate). ursodeoxycholic acid (UDCA). sodium tauro-24,25-dihydro-fusidate 
(STDHF). sodium glycodihydrofusidate and polyo.xy ethylene-9-lauryl ether (POL) (Lee et al.. Critical Reviews 
in Therapeutic Drug Carrier Systems, page 92 (1991); Swinyard. Chapter 39 In: Remington's Pharmaceutical 
Sciences. 18th Ed.. Gennaro. ed.. Mack Publishing Co.. Easton. Pa., pages 782-783 ( 1 990); Muranishi. Critical 
Reviews in Therapeutic Drug Carrier Systems, 7: 1-33 (1990); Yamamoto et al., J. Pharm. Exp. Ther. 263:25 
(1992): Yamashitaetal., J. Pharm. Sci. 79:579-583 ( 1 990)). 

Chelating Agents: Chelating agents, as used in connection with the present invention, can be defined as 
compounds that remove metallic ions from solution by forming complexes therewith, with the result that 
absorption of oligonucleotides through the mucosa is enhanced. With regards to their use as penetration 
enhancers in the present invention, chelating agents have the added advantage of also serving as [TNase 
inhibitors, as most characterized DNA nucleases require a divalent metal ion for catalysis and are thus inhibited 
by chelating agents (jarrett. J Chromatogr. 618:315-339 (1993)) Chelating agents of the invention include but 
are not limited to disodium ethy lenedmminetctraacetate (EDTA). citric acid, salicylates (e.g.. sodium salicylate. 
5-methoxysalicylate and homovanilate). N-acvl derivatives of collagen, laureth-9 and N-amino acy 1 derivatives 
of beta-d,ketones (enam,nes)(Lee et al.. Critical Reviews in Therapeutic Drug Carrier Systems, page 92 ( 1991 ): 
Muranishi. Critical Reviews in Therapeutic Drug Carrier Systems. 7: 1-33 (1 990,: Buur et al.. J. Control Rel. 
14:43-51 (1990)). 



Non-chelatina non-suWants: As used here, non-chelating non-suMnt penetration enhancing 
compounds can be defined as compounds that demonstrate insignificant activity as chelating agents or as 
surfactants but that nonetheless enhance absorption of oligonucleotides through the alimentary mucosa 
(Muranishi. Critical Reviews in Therapeutic Drug Carrier Systems. 7: .-33 (,990». This Cass of penetration 
enhancers include, .or example, unsaturated cyclic urea, I -alky.- and , -alkeny la.acyclo-alkanone derivatives 
rectal Critical Reviews in 1 herapeutic Drug Carrier Systems, page 92 <.<*.>,: and non-stcro.dal 
^-inflammatory agents such as diclofenac sodium, mdomethacm and phenylbutazone (Yamash.ta et a... J. 
Pharm. Pharmacol. 39:621-626 (1987)). 

Agents that enhance uptake of oligonucleotides at the cellular level may also be added to the 
pharmaceutical and other compositions of the present invention, for example, cation ic lipids, such as !i P ofect,n 
(Junichietal US. Pat. No. 5.705. 1 88). cat,on,e glycerol derivative, and polycationic molecule, such as 
polylysme (Lollo et al.. PCT Application WO 97,3073 1 ). are also known to enhance the cellular uptake of 
oligonucleotides. 

~ Other agents mav be utilized to enhance the penetration of the administered nucleic acids, including 
glycols such as ethylene glycol and propylene glycol, pyrrols such as 2-pyrrol, azones, and terpenes such as 
limonene and menthone. 

earners Certain compositions of the present invention also incorporate carrier compounds in the 
formulation. As used herein, "carrier compound" or "carrier" can refer to a nucle,c acid, or analog thereof, 
which is inert (i.e.. does not possess biological activity per se) but is recognized as a nucleic acd by ,n v,vo 
processes that reduce the bioavailability of a nuc.ee acd having biological activity by. for example, degrading 
the bio.oeical.v active nucleic acd or promoting its removal from circulation. The coadministration of a nuc.ee 
acd and^a carrier compound, typically with an excess of the latter substance, can resu.t in a substantia, reduction 
of the amount of nuc.ee acd recovered in the liver, kidney or other extracrculatorv reservoirs, presumably due 
to competition between the earner compound and the nucle,c acd for a common receptor. For examo.e. the 
recovery of a partially phosphorothioate oligonucleotide in hepatic tissue can be reduced when ,t ,s 
coadministered with polyinosinic acid, dextran sulfate, polycytidic acid or 

4-acetam 1 do-4'isothiocvano-sti.bene-2.2'-disulfonic acid (Miyao et al.. Ant.sense Res. Dev. 5:1 15-. 21 (1995): 
Takakuraeta...Antisense & Nuc.. Acid Drug Dev. 6:177-183 (1996,). M« In contrast to a 

carrier compound, a "pharmaceutical earner" or "excipient" is a pharmaceutical* acceptable solvent, 
suspends aacnt or anv other pharmacologically inert vehicle for delivering one or more nucleic acids to an 
animal The excipient mav be liquid or solid and is selected, with the planned manner of administration ,n 
mi nd so as to provide for the des,red bu.k. consistency, etc.. when combined with a nucleic acd and the other 
components ot a «iven pharmaceutical composition. Typical pharmaceutical carriers include, but are not „m,ted 
to bindinu aeents (e.g.. P rege.at,n,zed mai,e starch, polyvinylpyrrolidone or hydroxv propyl methy.ce.lulose. 
etc >■ fillers (e,,.. lactose and other sugars, microcrystalline cellulose, pectin, gelatin, calc.um sulfate, ethy l 
cellulose po.vacrvlates or calcium hydrogen phosphate, etc.): lubricants (e.g.. magnesium stearate. talc, s.l.ca. 
colloidal sthcon d,ox,de. stearic acid, metallic stearates. hydrogenated vegetable oils, corn starch, polyethylene 
...vcols sodium benzoate. sodium acetate, etc.,: disintegrants (e.g.. starch, sodium starch g.ycoiate. etc.,: and 
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and vet more preferred is <" 10 mg kg bod> weight. Following succesWreatment. it ma> be desirable to 
have the patient undergo maintenance therap> to prevent the recurrence of the disease state, wherein the 
oligonucleotide is administered in maintenance doses, ranging trom 0.01 ug to .00 g per kg of bod> weight. 

once or more dail\. to once every 20 years. 

(j A ^ >vstbr nn.. Candidates. This invention encompasses methods of screening compounds 

l0 idenlifv those that mimic the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.4<. PRO-C-MG o4 or PRO-C- 
MC, 7, polspepnde <a,on,s,s) or prevent the effect of ,he PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO- 
C-MG 64 or PRO-C-MG.72 polypeptide (antagonists). Screening assavs tor antagonist drug candidates are 
desired to identifv compounds that bind or complex with the PRO-C-MG.2. PRO-C-MG..2. PRO-C-MG 4,. 
PRO-C-MG 64 or PRO-C-MG 72 polypeptides encoded by the genes identified herein, or with a gene and 
mRNAs encoding PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. or 
otherw ise interfere with the interaction of the encoded polypeptides with other cellular proteins. These 
screening assavs will include assays amenable to high- or ultra-high-throughput screening of chemical libraries, 
making them particularly suitable tor identify ing antigene (antisense or sense) and small molecule drug 
candidates. 

Polvpeptide-tar.eted assays can be performed in a variety of formats, including protein-protein binding 
assavs biochemical screening assays, immunoassays, target nucleic acid binding assays, and cell-based assays, 
which are well characterized in the art. A drug candidate is contacted with a PRO-C-MG.2. PRO-C-MG. 12. 
PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide encoded by a nucleic acid identified herein 
under conditions and for a time sufficient to allow these two components to interact. 

In bind.nu assavs. the interaction is binding and the complex formed can be isolated or detected in the 
reaction mixture. In a particular embodiment, the PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C- 
MG 64 or PRO-C-MG.72 polypeptide encoded by the gene identified herein or the drug candidate ,s 
immobilized on a solid phase. on a microtiter plate, by covalent or non-covalent attachments. Non- 
covalent attachment generally is accomplished by coating the solid surface with a solution of the PRO-C-MG. 
PRO-C-MG P PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide and drying. Alternatively, an 
immobilized antibody, e.g.. a monoclonal antibody, specif, forthe PRO-C-MG.2. PRO-C-MG.12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 poly peptide to be immobilized can be used to anchor ,t to a solid 
surface The assay is performed by adding the non-immob.lized component, which can be labeled by a 
detectable label, to the immobilized component, e.g.. the coated surface conta.ning the anchored component. 
When the reaction is complete, the non-reacted components are removed, e.g.. bv washing, and complexes 
anchored on the solid surface are detected. When the originally non-immobilized component carr.es a 
detectable label, the detection of label immobilized on the surface indicates that complexmg occurred. When 
the originally non-immobilized component does not carry a label, complexmg can be detected, for example. 
usin» a labeled antibody specifically binding the immobilized complex. 

^ ,f the candidate compound interacts with but does not bind to a particular PRO-C-MG.2. PRO-C-MG. I 
PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide encoded by a gene identified herein, its 
interaction with that polypeptide can be assayed by methods well known for detecting protein-protein 
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interactions. Such assays Be traditional approaches, such as. e.g.. crossing, co-immunoprecipita.ion. 
, nd co-puritlcation through gradients or chromatographic columns. In addition, protein-protein interactions can 
he monitored bv usina a >east-based genetic system described b> Fields and co-workers (Fields and Song. 

M , o, London). 340:245-246 (1989); Cl.cn e, a... h , 1 ^U^^- 88*578*5.2 (l*M„ as 

aiscl0 scd bv Chevrav and Nathans. Pro,- Niill Acad. Sci. USA. 89: 5789-5793 ( 1991 ,. Many transcriptional 
activators such as .east GAL4. consist of two physically discrete modular domains, one acting as the DNA- 
blndm , domain, the other one functioning as the transcnp,,on-act,vat,on domain. The yeast expression system 
described in the forcing publications (generally referred to as the "two-hybrid system") takes advantage o, 
th „ propertv. and employ two hybrid proteins, one in which the target protein is fused to the DNA-b,nd,ng 
domain of GAL4. and another, in which candidate activating proteins are fused to the activation domain. The 
expression of a GAVA-'ac7. reporter gene under control of a GAL4-activated promoter depends on 
reconstitute of G AL4 activity v,a protein-protein interaction. Colonies containing interacting polypeptides 
are detected with a chromouenic substrate for P -galactosidase. A complete kit (MATCHMAKER™) tor 
identifyine protein-protein interactions between two specific protons using the two-hybrid technique ,s 
commercially available from C.ontech. This system can also be extended to map protein domains involved ,n 
specific P rote,n interactions as we,, as to pinpoint am.no acid residues that are crucial for these interactions. 

Compounds that interfere with the interaction of a gene encoding a PRO-C-MG.2. PRO-C-MG.12. PRO- 
C MG 45 PRO-C-MG.64 or PRO-C-MG.72 polypeptide identified herein and other intra- or extracellular 
components can be tested as follows: usually a reaction mixture is prepared containing the product of the gene 
and the intra- or extracellular component under conditions and for a time allowing for the interaction and 
bindino of the two products. To test the ability of a candidate compound to inhibit binding, the reaction ,s run ,n 
the absence and in the presence of the test compound. In addition, a p.acebo can be added to a third reaction 
mixture to serve as positive control. The binding (complex formation) between the test compound and the 
intra- or extracellular component present in the mixture is monitored as described herein. The formation of a 
complex in the control reaction(s) but not in the reaction m.xture containing the test compound indicates that 
the test compound tnterferes with the interaction of the test compound and its reaction partner. A particularly 
useful assay system is a microarray assay, such as chip upon which a nucle.c acid fragment-sequence hbrary- 
based on the PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 gene sequence- 
is synthesized. 

Oligonucleotides or lonuer fragments derived from any of the polynucleotide sequences described 
herein can be used as targets in a microarray. 1 he m.croarray can be used to monitor the expression .eve. o. 
,ar«.e numbers of aenes simultaneously (to produce a transcript image,, to identity genetic variants, mutations 
and polymorphisms, to identify effective nuc.ee acid binding molecu.es such as ant.sense molecules, regulatory 
proteins nbosomes or po.ymerases. This information may be used to determine gene function, to understand 
the genetic bas.s of disease, to diagnose disease, to identify therapeutic molecules (e.g.. ant.sense). and to 
develop and monitor the activities of therapeutic agents. 

In one embodiment, the microarray can be prepared and used according to the methods known in the 
art. such as those described in WQ95M .995 (Chee c, a,.). Lockhart. D. J-. „ al. <.W. Bi,«cch. 14: 1675-1680 



( and Schena. M.. JR/W .W/. ,1-/ -SW. 93: 106.4-10619 (l» in WOW 24463. 

1 he m.croarrav is preferablv composed of a large number of unique. smgle-stranded nucle.c acid 
sequences, usuallv cither synthetic antisense oligonucleotides or fragments of cDNAs. fixed to a solid support. 
The oligonucleotides are preferably about 5 to 60 nucleotides in length, more preferably about 8 to 30. eve,, 
more preferablv about I 5 to 30 nucleotides in length, even more preferably 1 5 to 25. and most preferably about 
•>(, to 25 nucleotides in length, f or a certain type of microarray. it may be preferable to use oligonucleotides that 
, re „„lv 7 to 10 nucleotides in length. The microarray can contain oligonucleotides which cover the known V 
lor V, sequence or untranslated regions, sequential oligonucleotides which cover the full-length sequence or 
un.que oligonucleotides selected from particular areas along the length of the sequence including untranslated 
regions Polvnucleotides used in the microarray can be oligonucleotides that are specific to a gene or genes of 
interest preferablv a PRO-C-MG.2. PRO-C-MG..2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG 72 gene. ,n 
wh.ch at least a fragment of the sequence is known or that are specific to one or more unidentified cDNAs that 
are common to a particular cell or tissue ty pe or to a normal, developmental, or disease state. In certain 
situations, it is appropriate to use pa,rs of oligonucleotides on a microarrav . 1 he pairs will be identical, except 
for one nucleotide preferably located in the center of the sequence. The second oligonucleotide in the patr 
(mismatched bv one) serves as a control. The number of oligonucleotide pairs may range from 2 to 1 .000.000. 
Microarravs can also contain fragments in DNA duplex form, which are particularly useful in identifying 
molecules that bind to PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
genomic DNA. 

For producing oligonucleotides to a known sequence tor a microarray, the gene of interest is examined 
us,n» a computer algorithm w hich starts at the 5' or more preferably at the .V end of the nucleotide sequence. 
The algorithm identifies oligomers of defined length that are unique to the gene, have a GC content w.th.n a 
ranoe suitable for hvbndization. and lack predicted secondary structure that may interfere with hy bridization. 

In one aspect, the oligonucleotides are synthesized at designated areas on the surface of a substrate, for 
example by using a light-directed chemical coupling procedure and an Inkjet application apparatus, such as that 
described in W095/25 1 1 1 6 (Baldeschweiler et ai ). The substrate may be paper, nylon or any other type of 
membrane, filter, chip, glass slide, or any other suitable solid support. In another aspect, a -ridded" array 
analogous to a dot or slot blot (HYBRIDOT apparatus. G.BCO/BRL) may be used to arrange and link cDNA 
foments or oligonucleotides to the surface of a substrate using a vacuum system, thermal. UV. mechanical or 
chemical bonding procedures. In a most preferred embodiment, each of the different predefined regions ts 
phvs,callv separated from each other of the different regions. In ye, another aspect, an array may be produced 
bv hand or bv using available devices, materials, and machines ( including BRINKM ANN multichannel 
p'pettors or robotic instruments). Such an array may contain 8. 24. 06. 384. I 536. or 6144 oligonucleotides, or 
anv other multiple from 2 to 1.000.000 that lends itself to the efficient use of commercially available 
instrumentation. In one preferred embodiment the array includes at least 1 .000 different oligonucleotides 
attached to surface of the solid support, and more preferably at least 10.000 different oligonucleotides. 
Oligonucleotides are preferably attached to the first surface of the solid support through a linker group. The 
oligonucleotide in the different predefined regions are at least 20° o pure, more preferably are at least 50- b pure. 
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b,„loe,ca, sanrple Tbc biological sanrp.es « - ™» ™ ^ ^ ^ 

„as,Hc .uices. ,. cohered ce.ls. b,op s ,c, or o.her (issue preparanons The po.ynuc.eoudes ex.rac ed ,1, 
Lmp.e can be used ,„ produce. a s probe, nucleic acid .eonences ,na, are c„n,p,e„,e„,ary ro , h e ndCe.e 
,be microarrav. If ,he m.croarray cons,s, S of cDNA, anrisense RNA S (aRNA) are appropriare probes. 
Tberefore. ,n one aspec. m RN A is used ,„ produce cDNA ,„a,. in ,urn and in ibe presence of fluorescen, 
nucieoiides. is used ,o produce fra.nren, or oH.onuc.eoride aRNA probes Tbese fl u„re S cc„„y-,abe ed probes 
« urcubared „,,b d,e ,n,cr„array so rba, ,„e probe sciences bybridr.e ,„ ,be cDNA „,i g „n u c,eo t , es of rbe 
m ,croarrav ,„ anorber aspecr. nucieic acd sciences used as probes can rnciude po,„uc,eo„de, fra.nren.s. 
„d conrplemenrary or anirseuse sequences produced u sin s resrr.coon enzynres. PCR ieebnoiogies. and 
OL1GOLABEL1NG IM or TRANSPROBE™ kits (Pharmacia) well known in ,be area ofhybrrd.zar.on 
,eeb„o,o.v ,„ an ai.eroa.ive microarray en.bodinrenr. oligonucieo.rdes (preferably anrisense m„,ec„,es, are 
emp,„v.d on (be suppor, and the large, cDNA is rhe soluble binding conrponen, of ihe assay. 

' ,„caba„on condi.ions are adjus.ed so rba, bybr.dizarion occurs w„b precise complemenrary m a,cbes or 
„i„ carious decrees of less co m p,e m e„,a,i,y, After renroya, of no„bybr,dized probes, a scanner is used (o 
de,er„„ne (be le^vels and pa„e m s of fluorescence. Tbe scanned nrrages are coined (o de.erm.ne degree of 
e,„„p,en,e,„ari(y and rbe reia.rve abundance of eacb „„ g o„uc,eo„de seouence o„ (be nricroarray, A de.ee 

5 „ lem mav be used .onreasure (be absence presence, and „ • of b>b„d,za, or a,, of „,e d.buc, 

seoueoees .muKaneous.y T„,s da.a nray be used for large-scale e„rre,a„o„ s.ad.es or funciona, analysrs 0, (he 
,„uence s . „,u,a„„ns. var,an,s. or poly nrorpinsnis anrong samples (llelier. R A «... Proc. Nad Acad Sc. 
94:2150-55 (1997)). 

For ,ene mappinrr. a gene or a cloned DNA fragmen, is hybridized (o an ordered array of DNA 

fr ,. m en,s an _ d (he ^ of (he DNA elemen.s applied ,„ (he array ,s ananrbignously esiab ed by ,bc p „,l 

or pattern of pixe.s of.be array ,ba, are de.eced. In cons.rucng physical maps of rbe genonre. arrays o, 
imnrobdized cloned DNA fragn.en.s are bybr.dized ,,,h o.ber Coned DNA fragmen.s ,o cs.abhsb wbe.ber 
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C „„ KJ ,•„,„,,„ . jr~ — - - — « — w """ u " , ; i " cj 

P „, m,„, »„c a>.. ( ^ -* ■ 

^'-r^^r^rri:^ 

ON A probe diagnost.es. For unamb, t u< u . P unambitluouslv bv h ybnd,z,ng the sample to 

thal ofa human, the identity ofthe test sample can be esubhshedunar _ . . 

an _ contain, ON A from dHTerent organism, including human. ,here,n one or mo. < RC>C-MG 
; R ;'c MG P PRO-CMC.45. PRO-C-M0.64 or PRO-C-MG.72 ,enes sconces are mCuaed ,n he -r.a, 
P h ,. - D N\sandRNA, can be immobilized on the array or alternately 

Other molecules of genetic interest, such a, cDNAs and ksna- 

h the libeled probe mixture that is applied to the array. 
fllslons of , m ,„™„ stob * ««, PRO-CMC, P R O„ M 0„ PRO-C-MO,, PKOCMO M - « C 

recognizes a HKU-C-iviu-, riNw nrMf1 PRO-C- 

„ MMe W, imp*, no effec, »*, -pen,,* in„io , «. aeon * ,he PROOMG... 

:: 7 ; :::: ; M o ,, p^.™. - — T :::::: 

seqU ence. which encodes the ma.u.e PRO-C MO - olittonucl eotidc of from about 

V1C, 7^ polvpeptides herein, is used to des.gn an antisense RNA or DNA . 

o 60 ase pL in .enath. The antisense ohgonuclcoude h >b r,d,zes to the mRNA in and bloc, 
to 60 base pairs ~ , PRO-C-MC12. PRO-C-MG 4v PRO-C-MU.64 or 

translation of the mRNA molecule into the \ RO-L MU._. 

u -( -r,n 1 1 nr> 1 y niion Hpownucleotides a s 

PRO-C-MG 72 polypeptide (antisense-Okano. N^urochem,. 56.560 (1991 ). un. . 

HKUl ! ' ' - v v c , ,0881 A PNA sense or antisense 

Amjser^ejnh^^ PreSS: ^ Rat °"- ■ - „ „ he .,x 

Antisenb c involved in transcription (triple helix- 

olioonucleotide is designed to be complementary to a reg.on of the gene 

oligonucieotiut uc_ _ 1988)' Dervan et aL Science 

see Lee et aL Mcl_Aad^e,. 6:3073 (1979). Cooney et a,.. Soence. .41 . 456 (1988). 



•ruins transcription and il,c production ol ihoWC 



•„,„ , , w , „ — p' - "«= «- of ,i,e^-c-MG 2. m^..u. 

delivered ,„ «,„ such tha, the a„„ge„c can - — - - » - ' W - 

„„ rih .„, ta ^ — - - — ■ - - - h — *** - ,o " ,,d 

- ,„ position-, of the target gene nucleotide P^'™' 

R,K„v,„cs « c,„ym,,c RNA «*. capable o, cataly.ng the 

R,bo„,„es aabv ^ ^"^ation ,0 the complementary ^ RNA. lollov-cd by 

vttc "deal,. Specie ribo.me ^ * • ^ «™ »*« ~ * ^"'"^ * 

„ r , he,- Wads see Ros,i. Current Biologii. +469-471 ( 1^4,. and PC r p u b...a 

known techniques, hor furthei details see. e. & .. ^ _ 

No WO^'^^I (published September 18. 1997). 

As discussl herein, nucleic acid moiecules in ,„ple-he„v formation ^ » ^ ™ 

^.w^-.^""*— ^^^^^^ 

^nDNAorRNA A preferred form are PNAs Such molecule, tba, for,,, a ,r, P lev » nh PRO-C-MG.- 

i-c- M :,,, . - . - « » — ■» — 

PRO-CMG 2. PRO-C-MC, .2. PRO-C-MC 45. PRO-C-MG 64 o, PRO-C-MG.72 transcription when 

annrnnriatelv targeted as discussed herein. 
" ' PotentiaUntagonistsmcludesmallmolecules^ 

other relevant bindine she , e.g.. co-factor ^ s,e. -ding of*. PKO-C-MG.2. RO C- 

MC R 0-CMC"4 5 . PRO-C-MG 64 or PRO-CMG,2 poKpepr.de. ^ - nonn. 

,1. PRO C MO ' PRO-C-MG., 2. PRO-C-MG 45. PRO-OMG,4 or PRO-C-MG.72 polypeptide. 

:::::zz^^ ^^^^^ 

soluble peptides and svnthetic non-pep.idyl organic or inorganic compounds. 

These s m a„ molecules can be iderittfi.d * any one or more of*, screens assays discussed herein 
aud-'o, by any o.her screening technics „e„ known for those sk,„ed in .be art. 

F „, es«mp,e. .be PRO-C-MG.2. PRO-C-MG. ,2. PRO-C-MG 45. PRO-CMG.64 or PRO-C MG. 

a „ 0 „is, d be serened for ,be abili.y .0 s, a,e or reduce .be p,„,ifera,,o„ of or ,ube forma, on of endo.belia, 

J s described fere,, „ brie, in the prolifera.ion assay, bumau umbilical vein endoth ,a, cells are 
Lined and cul.ured ,„ 06-we„ flat-bottomed culture plates tCostar. Cambridge. MAI and supplemented ,h 

, rf. ra ,;,.n of the cells The compound to be screened is added 

reaction nmiurc appropriate for facilitating proliferation „t the cells. 

and. after ,„ct,ba„„„ a, , , cultures are pulsed with ,-H-,hy mid.ne and c.s.ed onto gl a s I s 

,p hD C ,r,dge Technology, Waiertown. MA, Mean ,,, thymidiite tncorpon cp„,i o ,r,p l ea 

,„ ures , s determined using a „,u,d scintillation counts, , Beck .» -nts. e. CA,. S,g,„„s.„, .,- 

l„„d,ne incorporate dieates stuuulation o, endothelial eel, proliferate,, To a.sa, lor antagon, s . „,e 

s 1; described „ere,„ can be performed, for esample. in „,e above assay, a compound ,o be screened ,s 
addeda„di.sabilue.oinhibit3-lH).hyn,id,ne,„cor P ora,ion,sde,er„„ned 

The composhions useful in the treatment of disorders and conditions provided here eludes ss ithou, 

,„„„,„„„. antibodies, small organic and inorganic molecules, peptides, pbospbopeptides. a„„se„se and 
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le^Ul molecules, etc.. that inhibit the expression a^^r 



rih „,y m e molecules. tnpleWx molecules, etc.. that inhibit the expression Er activitv of the target gene 
product. 

The PRO-C-MG - PRO-C-MG.12. PR< )-C -MC45. PRO-C-MG.64 or PRO-C-MG 72 poUpept.des 
and nuc.cc acid nto.ecu.es of the present invention are particu.ar.v useful for detecting, monitoring, analyzing, 
or idenlifvins. as described herein, the occurrence or progression of anagenesis or vascu.ogenesis. as can 
occur for example, in blood vessel re P a,r and formation after trauma, such as after surgery, or during disorders 
or conditions such as cancer, tumor grou t,, or neovascularization. Ang.ogenes.s. in which endotheha. cells 
differentiate into endotheha. cell tube-like structures that are precursor structures to vesse. formation. ,s an 
.mportant component of a variety of diseases and disorders including trauma, tumor growth and metastasis, 
rheumatoid arthritis, psoriasis, atherosclerosis, diabetic retinopathy, retroientai fibroplasia, neovascular 
Caucomu a.e-related macular degeneration, hemangiomas, immune rejection of transplanted cornea, tissue and 
other tissues, and chronic inflammation. By reducing vesse, formation, the invention reduces the vasculature 
supports a tumor, inhibiting tumor s.ze or growth and reducing the tumor burden of the mammal. Conversely, 
bv enhancing vessel formation, the invention increases or restores the vasculature supporting damaged „ssue. 
According the present invention provides means to detect, monitor, analyze, identify, or treat the occurrence 
or profession of angiogenesis or vascu.ogenes.s in these and other re.ated conditions, and to identify drugs, 
e o ant.sense. small molecule, antibody, useful to treat these and other related condrtions. 

Various assays can be used to test the polypeptide herein for angiogenic activity. Such assays include 

those provided in the Examples below. 

Assavs for tissue generation activity include, w ithout limitation, those described in WO 95/16035 
(bone cartilage, tendon). WO 95 05846 (nerve, neuronal), and WO9W0749, (skin, endothe.ium). 

Assavs tor wound-healing activity include, for example, those described in Winter. EElfeal^ 
Heafmo. Maibach, H. and Rovee, DT. eds. (Year Book Med,ca. Publishers. Inc., Chicago), pp. 71-1 .2. as 
modified by the article of Eaglstein and Mertz. J Invest. Dermatol . 71: 382-384 ( 1 978). 
Cell-Based Assays 

Cell-based assavs and animal models for angiogenic disorders, such as tumors, can be used to venfy 
the findings of an an S ,o,en,c or ang.ostatic assay herein, and further to understand the relationship between the 
oenes identified herein and the deve.opment and pathogenesis of undesirable angiogenic cell growth. The role 
of aene products identified herein in the deve.opment and pathology of desirable or undes.rab.e angiogemc cell 
.^ th , * endotheha, cells, tumor cells, can be tested by using cells or cells lines that have been identified as 
Lin* stimulated or inhibited by the PRO-C-MG.2. PRO-C-MC.2. PRO-C-MG.45. PRO-C-MG 64 or PRO-C- 

MG.72 po.ypept.de. or its agonists or antagonists, herein. Such cel.s include, for example, those set forth ,n the 

Examples below. 

In a different approach, cells of a cell type known to be involved in a particular angiogenic activitv or 
disorder are transfected with the cDNAs here,,, and the ability of these cDNAs to induce excessive growth or 
inhibit orowth is anaKzed. If the angiogenic disorder is cancer, suitable tumor cells include, for example, 
stable tumor cells ,ines such as the BI04-.-1 cel. line (stable N.H-3T3 cell line transfected with the 
protooncoeene) and ^-transfected NIH-3T3 cells, which can be transfected with the des.red gene and 
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m onitored for n,mor,uen,Jlt,, Such transacted eel, lines can then be uWo test the ability of poly- or 
m „„„clona. antibodies or antibody compositions to inhibit n.mongen.c cel, growth by exerting cytostatic or 
cytotoxic active on the growth ofthe transformed cells, or by mediating ant,bod> -dependent cellular 
ototoxicity ( ADCC, Cells transited with the coding sequences ofthe genes identified herein can .urthcr be 
used to ident.tX dru<, candidates tor the treatment of angiogenic disorders such as cancer. 

,n another assav. human umbilical cord endothelial cells .HCVFCS, undergoing tube tormation ,n 

thr cc-dime„ ,a. ads m the presence of growth .actors, mimic the angiogenic environment of endothelial cells 

in vivo providing a we.l-accepted system lor angiogenisis and vasculosis, both in norma, and neoplastic 
conditions .see for example Davis, et a. E, P . CcU Res m* 224:39-5 I ( .996, and the Examples herem, For 
example in one tube formation assay , endothelial cells are suspended in a three-dimensional collagen lattice ot 
tvpe I collagen and undergo ra P ,d morphogenesis. Within 4 hours numerous vacuoles are observed ,n the 
rnajoritv of endotheiia. cells. At 24 hours the fon.at.on of tube-like structures can be observed. And at 48 
hour s an interconnected network of tube-like structures is observed. In this and other tt.be formation assays, 
inhibitors of protcn synthesis (cycloheximide) and mRNA synthesis (act.nomycn D) completely block tube- 
formation The three dimensional gel is pre-requisite for the differentiation and fusion of endothelial cells ,nto 
tubes- HUVECS erown on the surface of gelatin or on plastic do not undergo tube-formation. HUVF.CS can be 
orown under various conditions, inductive or non-.nductive to tube formation, e.ther on gelatin or collagen film 
^-inductive) or in collagen gels (inductive), with or without the addition of growth factors to simulate norma, 
anoiooenic- or tumor-derived factors. HUVEC cells can be transfected with the cDNAs (or their antisense) 
herem and the abi.itv of these nuclcc acids to induce excessive growth or tube formation or inhibit growth or 
tube formation is analyzed. HUVFC cells expressing coding sequences ofthe genes identified herein can 
further be used to identify drug candidates. PCR can be used detect the expression of a PR0-C-MG.2. PRO-C- 
MC P PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 mRNA in the endotheiia. cells cultured in 3D gels, 
as we,, as in anv other cel. or organism. In addition, primary cultures derived from tumors in transgenic 
amma,s (as described above) can be used in the ce.,-based assay s herein. ..though stable cell lines are preferred. 
Techniques to derive continuous cel. lines from transgenic animals are we,, known in the art. See. e.g.. Small * 
al Mol.Cell. Biol. . 5: 642-648 ( 1 985). 

For cancer a varietv of well-known animal models can be used to further understand the role ofthe 
«enes identified herein in the development and pathogenesis of tumors, and to test the efficacy of candidate 
therapeutic aecnts. including antibod.es and other antagonists ofthe native PR0-C-MG.2. PRO-C-MG.,2. 
PRO C MG 4< PRO-C-MG.64 or PRO-C-MG.72 polypeptides, such as small-molecule antagonists. The ,n 
v,V„ nature of such models makes them particularly predictive of responses in human patients. Animal models 
of tumors and cancers (, g . breast cancer, colon cancer, prostate cancer. ,ung cancer, etc., include both non- 
recombinant and recombinant .transgenic, animals. Non-recombinant animal models include, lor example, 
rodent e , murine models. Such models can be generated by introducing tumor cells into syngeneic m,ce 
usin* standard techniques. subcutaneous injection, tail vein injection, spleen implantation, intraperitoneal 
implantation, implantation under the rena, capsu.e. or orthopin implantation. colon cancer cells .mp.anted 
in colonic tissue. See. PCX publication No. WO 97 33551. published September 18. ,997. Probably the 
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most often used animal speWin oncological stud.es are immunodetlaent mWand. in particular, nude mice. 
Ih e observation that the nude mouse w,th thsmic h>poaplasia could successfully ac, as a host lor human tumor 
xenografts has lead to its widespread use lor this purpose. The autosomal recessive nu gene has been 
introduced intoa verv large number of distinct congenic strains of nude mouse, including, lor example. ASW. 
V„e \ k K . BAI B c. B10.LP. C7. C31 1. C57BI C57. CBA. DBA. DDI), I st. NC. NFR. NFS. NFS N. N/B. 
N/C NZW. I>. RIII. and SJL. In addition, a wide variety ot other ammals w ith inherited immunological delects 
other than the nude mouse have been bred and used as recipients oftumor xenografts. For further details see. 
e , . JJ^deMo^^ H. Boven and B. Wmograd. eds. (CRC Press. Inc.. .99 I ). 

I he cells introduced into such animals can be derived from known tumor cancer cell lines, such as any 
ot the above-listed tumor ceil lines, and. for example, the B104-1-1 cell line (stable NIH-3T3 cell line 
transfected with the ncu protooncogenc); ra ,-transfected NIH-3T3 cells; Caco-2 (ATCC HTB-37): or a 
moderately well-differentiated grade II human colon adenocarcinoma cell l.ne. HT-29 (ATCC 11TB-38); or 
from tumors and cancers. Samples oftumor or cancer cells can be obtained from patients undergoing surgery, 
us,ng standard conditions involving freezing and storing in liquid nitrogen. Karmal, et ai. Br_i^ncer. 48: 
689-696 (1983). 

Tumor cells can be introduced into animals such as nude mice by a variety of procedures. The 
subcutaneous (s.c.) space in m.ce is very suitable for tumor implantation. Tumors can be transplanted s.c. as 
solid blocks, as needle biopsies by use of a trochar. or as cell suspensions. For solid-block or trochar 
implantation, tumor tissue fragments of suitable s,ze are introduced into the s.c. space. Cel. suspensions are 
freshlv prepared from primary tumors or stable tumor cell lines, and injected subcutaneously. Tumor cells can 
also be injected as subdermal implants. In this location, the inoculum is deposited between the lower part of the 
dermal connective tissue and the s.c. tissue. 

Animal models of breast cancer can be generated, for example, by implanting rat neuroblastoma cells 
(from which the neu oncogene was initially isolated), or ^-transformed N.H-3T3 cells into nude mice, 
essentiallv as described by Dreb.n et ai Pror Nat. Acad. Sci. USA. 83: 9129-9133 (1986). 

Similarlv, animal models of colon cancer can be generated by passaging colon cancer cells in animals, 
e g. nude mice, leading to the appearance of tumors in these animals. An orthotopic transplant model of human 
colon cancer in nude mice has been described, for example, by Wang et ai. Cancer Research . 54: 4726-4728 
(1994) and Too et ai. Cancer Research . 55: 68 1 -684 ( 1 995). This model is based on the so-called 
"METAMOUSE"™ sold by Anticancer. Inc.. (San Diego. California). 

Tumors that arise in ammals can be removed and cultured in van, Cells from the /„ vi,m cultures can 
then be passaged to animals. Such tumors can serve as targets for further testing or drug screening. 
Alternatively, the tumors resulting from the passage can be isolated and RN A from pre-passage cells and cells 
isolated after one or more rounds of passage analyzed tor differential expression of genes of interest. Such 
passaging techniques can be performed w ith any known tumor or cancer cell lines. 

" p or example. Meth A. CMS4. CMS5. CMS2 1 . and WEH1-164 are chemically induced fibrosarcomas 
of BALB'c female mice (DeLeo et ai. J. Hxp. Med _. U6: 720 (1977,). which prov ide a h,gh>> controllable 
model system for study ing the anti-tumor activities of various agents. Pallad.no et ai. JJmmunoL 138: 4023- 
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40 V (1987) Bneflv. tumoWs are propagated /„ v/,r„ in cell culture. PriWinjcction into the animals, the 
cel. lines are uashed and suspended in buffer, at a cell density of about ,0x106 ,o .0x107 cells ml. The an.mals 
are then infected subcutaneous!* with 10 to 100 ..1 of the coll suspension, allowing one to three weeks ,or a 
tumor to appear 

,n addition, the Lewis lun, (31. 1.) carcinoma ofm.ee, w hich is one of the most thoroughly studied 
experimental tumors, can be used as an investigational tumor model. Efficacy in this tumor model has been 
correlated with beneficial effects in the treatment of human patients diagnosed with small-cell carcinoma of the 
lun* (SCCL). This tumor can be introduced in normal rn.ee upon injection of tumor fragments from an a.lected 

-/■,,/ Rr l C-mcer 41sunpl 4 30 (1980). hvidence indicates 
mouse or of cells maintained in culture. Zupi ct al . Br. J. Canc er. 4i_. suppi- 

that tumors can be started from injection of even a s.ngle cell and that a very n.gn propoit.u,, c_ 

cells survive For further information about this tumor model see. Zacharski. Ha^asis. 16: 300-320 ( 1 986). 

One wav of evaluating the efficacy of a test compound in an animal model with an implanted tumor ,s 
to measure the size of the tumor before and after treatment. Trad.t.onal.y. the s,ze of implanted tumors has been 
measured with a sl.de caliper in two or three dimensions. The measure limited to two dimensions does not 
accurately reflect the size of the tumor; therefore, it is usually converted into the corresponding volume by us.ng 
a mathematical formula. However, the measurement of tumor size is very inaccurate. The therapeutic effects of 
a dru- candidate can be better described as treatment-induced growth delay and specific growth delay. Another 
important variable in the description of tumor grow th is the tumor volume doubling time. Computer programs 
for the calculation and description of tumor growth are also available, such as the program reported by Rygaard 

and Span.- Thomsen, ProcJ.MnL^^ WU a " d ^ ^ (BaSe '' 

,989) P 301 It is noted, however, that necrosis and inflammatory responses following treatment may actually 
result in an increase in tumor size, at least initially. Therefore, these changes need to be carefully monitored, by 
a combination of a morphometry method and flow cytometric analysis. 

Further recombinant (transgenic) animal models can be engineered by introducing the coding port.on 
of the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 genes identified here.n 
into the eenome of animals of interest, using standard techn.ques for producing transgenic animals. An.mals 
that can serve as a target for transgenic manipulation include, without limitation, mice, rats, rabbits, guinea 
piss, sheep, goats, pigs, and non-human primates, e.g.. baboons, chimpanzees and monkeys. Techniques known 
in the art to introduce a transgene into such animals mclude pronucleic microinjection (U.S. Patent No. 
4.873.19. ,: retrovirus-mediated gene transfer into germ lines «,*. Van der Putten a al.. Pro^N atl. Acad. Sc. 
!JSA 82 ,,148-615 (1985),: oene targeting in embryonic stem cells (Thompson ct al.. Cejl. ^ 313-321 
, ,989))- electroporation of embryos (Lo. Mc^UiiPl, 3: 1 803-18.4 ( 1983,,: and sperm-mediated gene 
transfer L avitrano c, al.. CeU. 57. 7.7-73 (1989, For a review, see tor example. U.S Patent No. 4,736.866. 

For the purpose of the present invention, transgenic animals inck.de .hose that carry the transgene only 
in part of their cells (-mosaic animals"). The transgene can be integrated either as a single transgene. or in 
concatamers. head-to-head or head-to-tail tandems. Selective introduction of a transgene mto a part.cular 
cell tvpe is also possible by following, for example, the technique of Lasko e, al.. h'oc Jsaa Aca.f Scr LS_\. 
89- 6^-636 (1992). The expression of the transgene in transgenic animals can be monitored by standard 
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es lor ^ ML -U. -> ^ - -C* « — ^ 7 ** 7 1 W 

I,,,;;,,,,, N OT ^..^s,, — - 

u- ,n hrtwL-n the endogenous nene encoding the PRO-t. MU.-. 
,,h ,>fh 1 imrtlo«ou^ recombination hetvve^n mc <-i.u , t 

1 :„l„ae ^ an ^ - of ,he . - example eDNA encod.nga par,, - 

' " 1DB nrMf P PRO-C-Mf . 4S. PRO-C-MG.64 or PRO-C-Mu. po.vpcpud, .a,, _c. 
PRO-C-MO 2. PRO-C-MG. I K " ^ , 

• ON A encode that po.vpeptide in accordance w,th established techniques. A portion of the 
d0nC 1 - Z La PRO -CMG.2. PRO-C-MG.,2, PKO-C-MG.45. PRO-C-MG.64 or PRO-C- 

genomic DNA encoding a particular ^ 

- " dS> ~ '" C I The is ^ - an embryon.c « «. W » 

o : homoio8 ::;i:: :: : - te — - - — 

e le c„»pora„„n,andee„s,n Thc sele e,e<i cel, S a t e .l,e„ , nJ ce,ed ,n,0 a blas,„c ys , 

DNA are S e,ec,ed See. e. K . L, c, <r, ■ S* 6J, 'I < _> ^.j,,,,^ 
of an animate*, a mouse or ra.Ho form aggregate ch.mcras. See. ., 

r . ■ Srem Cells' A PraclicalJiGfiloael!- J - Robertson, ed. (IRL: Oxford. 19871. pp. I- 

y ' 1 ''"' ^^^^ — — rema " fos,er a,,ima ' md ,i,e en,bryo h 

*™ " .„ ct our- animal Pro-eny harboring .he homologously recombined DNA m rhen 

u ' a r>NJ A Knock-out animals can also be generated, as .s well know s m the 
ee K con^pl^ed as an embodrmen, of.be — . Knoc.ou, animals ean be cbarac.er.e . for 
pathological conditions due to absence (knock-out) of the PRO-C-MG... PRO 

PR „ c « : or PRO-C-MC,,. polyposes ,de ied here.n. and o.lrer drug eand.da.es ean e ,e„ed also 

2 r Inc.. of spon,aneo.,s , a, ors. A so.u.ble ,r s e, for sue,, s.ud.es ,s ,be febne oral ^ 

, sto ,. clmc 0 ra, SCC ,s a b, g bK .nvasive. n,a„ g nan, .u.no, ,b„ ,s „,e „,os, e ,,o„ ora, 

carcinoma (SCO. ofln0 „ r l , , um ors reponed ,n , bis spec.es I, rarely ,ne,as,as, Z es ,o 

mabgnancy of ca.s. accoun.u.g ,o, over b„ . of.be on.l n,n P ^ ..mes f„, 

, d,s,an. sues. al,„o„gb this low incidence of me.as.as.s may merely be 

" ca,s „,,„ „„s ,nn,o, These .umors are osually no, amenable ,„ surgery , pnmar.ly because „ , n 

lell „e ora, cavi.s, A, presen,. .here ,s no effect .rea.men, for ,h,s rumor. Pr.or ,o en.ry n„o . ea 

, ^ co„,p,e,e c,m,ca, and b.opsy. and ,s scanned by co.npu.ed .urography ,CT, 
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I Squamous cell tumors are excluded from the^^- 
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* ^ sublux,, HU»» u,n,.r, are ^ ft. ^W- • - «-»•-•• 

p^Kzed as a ,es„„ of «„ch „„„o,. and even if .he ueaunea, M.K ,be ■ - ho anunals n.ay no, be able u. 

L. d-seives. , »„ ea, „ ,rea,cd ,epea,ed,y. over . longer period «T c. ^ "'»« - « 

, ak e„ *** ft. — penod. and a, eael, so„se,uen, reCec., Af,e, .reanuen,. eae, ea. ondergoes 

cr soa./c , seans and *«* rad.ograms are evalua.ed eve,, , ^ .berealie, "» *« «« 

„a,ua,ed for d.Pe.eaees in surviva.. response. — a, e pared ,„ e groups ^' 

, qulr e ev.denee of.umor repress,,,,,, prefe y w„„ .mprove.oen, ofooon.y of life and™ .nerea.ed l„e 



ma\ rc 
span 



,n addition, other spontaneous animai tumors, such as fibrosarcoma, adenocarcinoma, lymphoma, 
chondroma, or leiomyosarcoma of dogs, cats, and baboons can also be tested. Of these, mammary 
adenocarcinoma in do g s and cats is a preferred model as its appearance and behavior are very similar to those m 
humans However, the use of this .-de. is limited by the rare occurrence of this type of tumor ,n an,ma,s 
Other ,„ v//r„ and in Wv„ angiogenic tests known in the art are also suitable herein. 
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. . t . pHn r MG pro-C-MG 12. PRO-C-MG 45. PRO-C- 
The present invention further provides ant.-PRO-C-MG 2. 1 KU L mu 

MG.64 or PRO-C-MG.72 antibodies. Exemplary antibodies mc.ude polyclonah monoclonal, humanized, 
bispecific. and heteroconjugate antibodies. 
1 Polyclonal Antibodies 

„,e a„,i-PRO-C-MG.2. PRO-C-MG. 1 2. PRO-OMC45. PRO-C-MG.64 or PRO-C-MG 72 am.bod.es ean 
eomprise polvelona, anybodies Me.l.ods of preparing P o,ye,ona, anybodies are known ,„ ,ne sailed amsa, 
Polvclona, an.ibodies ean be ra.sed ,„ a mammal, for example, by one o, more ir,ee,i„ns of an immu,„z,n g 
.«« and. ,f desired, an ad.uvan,. Typieally. ,he immunize agen, «*, ad.,uvan, w„, be - * 

mamma, by mul.iple subcutaneous o, in.raperi.onea, injec.ions Tbe immun.zing agen, ean ,nc,„de ,ne PRO-C- 
MG , PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG.72 polypep.ide or a fus.on pro.em 

hereof „ ean be useful ,„ eon Jug „e ,be unizing agen, ,„ a pro.ein k „»w„ ,„ be ,mmu„o g enic ,„ ,be 

naamma, being immunized. Examples of sucb imnannogenie proteins mclude bu. are no, ,im„ed ,0 xeyho, 
„ mp e, hemocvanm. se,„m album.n. bovine ,hyr„ g ,obu„n. and soybean ,ryps,n inbibi.or. Examples of 
a d l ,,van,svvb,d,eanbeen,p,„yedi„emdePre,,nd,c„n,p 1 e,ead,,va„,a„d M PE-TDMad )U van, 

( m„„op,„sp„„rv, P.p.d A. syn.benc ,re,,a,„se d.eory ycola.ef Tbe ,,an,za„o„ pro, ea„ be seiee.ed 

by one skilled in the art without undue experimentation. 
-> Monoclonal Antibodies 
T„e~an,,-PR0-C-MG.2. PRO-C-MG 12. PRO-C-MG 4S. PRO-C-MG 04 „, PRO-C-MG 72 annbod.es can. 
a„erna„ve,v. be moaoeionai an.ibodies. Monoclonal a„,ib„d,es ea„ be prepared using nybridon.a me.bods. 
such as ft^ descr.bed by Kohier and M.ls.ein. Jj** 256 4,5 < l«5,. In a bybndoma mc.nod. a nroase. 
nan.s.e, or „,he, approp„a,e bos, an.mal. ,s .ypically ,n,mu„ized vv„„ an ,m m un,z,n g agen, ,o e„c, 
,y,„ ph „ey,es ,ba, produee or are eapable of prodaei„ g anubod.es ,l,a, vvi„ spee.fieaHy bind ,o ,be un.zmg 
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,ucnt Alternatively, the lv^K>cvtes can be immunized m vitro. 

The immunizing agent upica.K include the PRO-C-MG 2. PRO-C-MG..2. PRO-C-MG.45. PRO-C- 
MC 64 or PRO-C-MG.72 polypeptide or a fusion protein thereof. Generally either peripheral blood 
Kmphocvtes ("PBLs", are used if cells of human origin are desired, or spleen cells or lymph node cells are used 
i'fnon-human mammalian sources are desired. The lymphocytes are then fused with an immortalized cell hne 
usino a suitable fusina asent. such as polyethy lene glycol, to form a hybr.doma cel. [God,ng. M^nM 
^.M^iife^^ Academic Press. ,1986, pp. 59-103], Immor.ah.ed cell lines are usually 
transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. Usually, rat or 
mouse mveloma cel. lines are employed The hvbndoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfuscd. immortalized 
cells For example, if the parental cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase 
(HGPRT or HPRT). the culture medium for the hvbndomas typically w,ll include hypoxanthine. amincpterin. 
and thymidine ("HAT medium"), which substances prevent the growth of HGPR .-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level expression ot 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Sa.k 
.nstitute Cell Distribution Center. San Diego. California and the American Type Culture Collection. Manassas. 
Virginia Human myeloma and mouse-human heteromy eloma cell lines also have been described for the 
production of human monoclonal antibodies [Kozbor. UmmunoL 133:300, (.984); Brcdeur et al.. 
^^.^^ and Applications. Marcel Dekker. Inc., New York. (.987) PP . ,1- 

63 1- 

The culture medium in which the hvbndoma cells are cultured can then be assayed tor the presence ot 
monoclone ant.bod.es directed against PRO-C-MG.2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO- 
C-MG.72. Preferably, the binding specificity of monoclonal antibodies produced by the hybridoma cells ,s 
determined by immunoprecipitation or by an in vara binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunoabsorbent assay (ELISA). Such techniques and assay s are known in the art. The 
binding affinity of the monoclonal antibody can, for example, be determined by the Scatchard analysis of 

Munson and Pollard. Anal. Biochem. . 107:220 ( 1980). 

After the desired hvbndoma cells are ident.fied. the clones can be subcloned by limiting dilution 

procedures and erown bv standard methods [Coding, supn.]. Suitable culture media for this purpose include. 

for example. Dulbecco's Modified lag.es Medium and RPM.-.640 medium. Alternatively, the hvbndoma cells 

can be »rovvn in vivo as ascites in a mammal. 

, he monoclonal ant.bod.es secreted by the subclones can be isolated or purified from the culture medium 
or ascites fluid bx conventional immunoglobulin purification procedures such as. for example, p.otein A- 
Sepharose hvdroxvlapatite chromatography, gel electrophoresis. dialysis, or affinity chromatography. 

The monoclonal antibod.es can also be made by recombinant DNA methods, such as those described ,n 
U S Patent No 4 816.567. DNA encoding the monoclonal ant.bod.es of the invention can be readily isolated 
and sequenced us,n S conventional procedures (e.g.. by using oligonucleotide probes that are capable of binding 
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spcc.F.calK u, -s ,,M heavy and l.gh, chains of nn.rn.e an„hod» he hybr.doma cell, of ,l,c 

„,vc , ^» a ^ source o, such „NA. One, to ->NA ~ * ">'» •»»•»• 

.eo.orx. wh.ch ar, ,hcn .ransfec.cd n,„, h„s, cells such a, sum,, COS Cluncsc l.a.ns.e, ovary ,c HO, cc,,s. 

„ , m ,„„„a cells ,!,.„ do „o. o,„c,w ,se produce -onlob* pro,,,, H, ob.au, ,be sy mhcs.s of monoclonal 

a, ,1,, ,cc hn.an, ho.. «U, ' he DNA also can he mod.licd. ,,r example, by s.,bs,„ s «* 

c<) di„, sequence for human heavy and „gl, Can, cons.am don,an,s n, place of ,hc .ologous nu.r.nc 

. * ICS Pa,„, No 4.SI6.507: Morr.cn c, al.. o, be coculcn.ly joining ,o ,„e imn.unoglobal.n 

c„ d ,„. sequence all or pan of,hc coding sequence for a „„„-,m„,un„glob„„n polyp.phde Such a „„„- 

immuliobuUn polx pvpUJv can be s„bs„,„,cd for ,be c „n, domains of an an.ibodv o, ,he mvemion. or can 

be subx,,,u,cd for .he var.abie domains of one anugen-comh.nmg s„e of a„ an.ibody ol .he ,nven.,„n «, crea.c a 

chimeric bivalent antibody. 

The an.ibod.es can be monovalen, anybodies. Me.hods for preparing monovalent an.ibod.es are well 
t „„„, ,„ ,he ar, For example, one me.hod involves .ccombinan, expression of immunoglobulin ligh, chain 
and modified heavy chain The heavy eba.n » „unca,ed generally a, any po.n, ,n ,he I c region so as ,„ preven, 
heavy chain crosslinking. A„e,na,,ve,y. „,e relevant cys.eme residues are subs,i,„,ed wi.h ano.her ammo ac,d 
residue or are deleted so as to prevent crosslinking. 

In vltro mc thods are also suitable tor preparing monovalent ant.bod.es. Digestion of antibod.es to produce 
fragments thereof, particu.ar.y. Fab fragments, can be accompl.shed using routine techniques known ,n the art. 
3 Human and Humanized Antibodies 

The an„-PR0-C-MC2. PRO-C-MG.,2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 an.ibodies „, 
«he inveniion can further eo.opr.se hnn.ani.ed anybodies or nun,- anybodies Mumam.ed forms of „o„-hu„,a„ 
«e .. m„„„e) antibodies are chimeric immunoglobuhns. imrounoglobuiin chams or f,agmen,s .hereof ,snc„ as 
Fv\ab Fab' F,ab> or „,„e, an,, s e„-bi„d,„g subsequences of an.ibodies, which con.ain minima, sequence 
derived fromnon-human immunoglobulin. Humanized an.ibodies .nclude human immunoglobulins (recip.en, 
an.ibody, in which res.dues from a complement de.ermin.ng region ,CDR, of ,he recpien, are replaced by 
residues from a CDR of a n„„-„uman spcc.es ,d„no, an.ibody, such as mouse. ra, o, rabbi, hav.ng ,he des„ed 
specif,e„y aff.ni.v and capaci.y In some ins.anccs. Fv framework residues of ,he human iromunoglobuhn are 
replaced bv corresponding non-human residues. Humanized an.ibod.es can also con.pr.se res,d„e S wh.ch are 
found nehher in ,he ree.p.en, an.ibody nor in .he imported CDR or framework sequences. In general. ,he 

a„i,ed an.ibodv v,,„ con.prise substannally a„ of a, leas, one. and iypically ,«o. var.able doma.ns. ,„ wh.ch 

„„ ,„ subs,a,„ia,,v a„ of ,he CDR reg.ons correspond ,„ .hose of., „o„- an ,o s lob and all or 

s„bs,an,,a,,v all of. he I R regions are ,l,ose of a human ,n„„.,n„glob u ,u, consensus sequence. Ihc l„,n,a„,„d 
anobodx op,,ma,, 5 also will compnse a, leas, a por.io,, of an inn, oglobulu, cons.an, ,cg ,Fc, ,yp,cal,y^ 

, , v a . urc vi^-^Ml^^: Riechmann et al.. Nature. ->--'- 
that of a human immunoglobulin [Jones et al.. Nalurt. ^ 

3^9 (1988): and Presta. Curr_C>r. Struct. Biol.. -593-596 (1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibodv has one or more ammo acd residues introduced into ,t from a source wh.ch is non-huma. These 
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1 ,()R " bl - d om „n •an.ation can be essentia.* performed fc«Ate method o, Winter and co- 
"import variable domain, irania , v .^,.^ 7 ( 1988): Verhoeven et 

■ v <p->-S->s (1986): Rieehmann et al.. Nature. jo*.-'-- • - 

r:::::: 

~<" KB »' ' ' '"" a """" d! ; ; ■ , „,„, „, limt , , ,a„ „„ a b,e d~ h» been sabsitutted by 

— h5U,,,, ; ; " Mc :,„,„ - 

ant.bod.es .n which so.ne CDR res.dt.es and po^.blv some 

an .,o,ous sites in rodent anttbod.es. ^ ^ ^ ^ „ phage 

Human antibodies can also be produced us.ngvar.oustcchnq ^ 

, ., , -m-isi (1QQ1 V Marks et al.. J_Moi- B.u.,. ^--s- 

H,~nhv libraries II loo«enboom and Winter. JJ^doiJiliiL- ( " 

di.plav librar.es I . et a| arc als0 available for the preparation ot human 

( ,QQ1)]. The techniques ot Cole et al. and Boerner e, al. 77( ,Q 85 ) a nd 

u r ,rMeetal MonoclonaL^nlibo^^ 

monoclonal antibodies (t ole et al., ^lon^oon -— intro ducmu of 

,,,-7(1 V 86-95 (1 99 1)]. Similarly, human antibod.es can be made b> introduc e 
Roernereta . . mmuno L HTUi-SQ v - t |v/l " 

t-soerner ci ai., P ndo«enous unmunotilobultn 

mi bc4, repertoire. Thts approacb is described, for esanrpie. ,„ U.S. W«* N~ * • 

^5 U Pfr 5.633.42 5; 5.66,0,6. a „ d ,n,„efo 1 ,ow„, 85 cien,incp uW ,can„n s : Mar k s e, U . 

3.569,825. 5.6_3.i-o. Morrison. Nature 3b8. 8 1 2-1 j 

B.oTechr^ - „ , , 48 , 6 

SlO-^^- u . 84S sl r 1996)- Neubereer.NMure^Mechno^ 

(19 94);Fish W ildrf^..!iatureBio^ (1996).Ne . 

( ,996); Lonberg and Huszar. InMnJievJmi^ 
4 p.cpprific Antibodies 

Btspeci.c ^ are m o„„c,o„ai. ^ — « — ■ — ~ *" ^ ^ 

^ f r ,hlv for a cell-surface protein or receptor or receptor subun.t. 

r, .n Afferent antibody molecules, ot which 011K one has the correct 1 

— " 72 :::::: i,„ ; -» — - -* *— -* - 

Antibodv Drc ferabU is with an immunoglobulin heav>- 

^ » « mS ' a "' d0mal " Se,Ue '; C : „' : CH3 re^s. >, * PrefOT ed ave lhC 

cha ,„ COMlam d0malll . con,^ » P» - = - ^ ^ ; ,„ .„ |ea5 , 

first heavy-chain cons.an, re g ,on (CHI) conla,mn s ihe site neeessar; _ 
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one of the fusions. DNAs^dmg the immunoglobulin heavy-chain fusuftl. if desired, the 
imnH ,no»lobu„n h.ht cha,n, are inserted into separate expression vectors, and are co-transfected ,nto a suitable 
host organism, . or further details of generating bispecitlc antibodies see. lor example. Suresh et a... M^IH 

l-n/%molo»\. I2L-210 (l l >86>. 

^i„, to another approach described in WO 96 270 I I . the interface between a pair oi antibody 
molecules can be engineered to maximize the percentage of heterod.mers uh,cb are recovered from 
recombinant eel, culture. The preferred interlace comprises at least a part of the CI .3 region of an antibody 
constant domain. In this method, one or more small amino acid s,de chants from the interface of the first 
antibodv molecule are replaced with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities 
ot identical or similar we to the large side chain(s) are created on the interface of the second antibody molecule 
bv replacin- lame amino ae,d s,de chains with smaller ones (e.g. alanine or threonine,. This provides a 
mechanism for increasing the yield of the heterodimer over other unwanted end-products such as homod.mers 

Rispeeifle antibod.es can be prepared as full length antibodies or antibody fragments (e.g. F(ab ) 2 
bispecific antibodies). Techniques for generating bispecific antibod.es from antibody fragments have been 
described in the literature. For example, bispec.f.e ant.bod.es can be prepared can be prepared using chem.ca. 
linkaae Brennan etui. Scjence 229:8 1 (1985) describe a procedure wherein intact antibodies are 
proteo.vticallv cleaved to generate F(ab') 2 fragments. These fragments are reduced in the presence of the 
d.thio. complexin* a.ent sodium arsenite to stabilize vicinal dithiols and prevent intermodular d.su.f.de 
formation The Fab' fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of 
the Fab" -TNB derivatives is then reconverted to the Fab'-thio. by reduction with mercaptoethylam.ne and ,s 
mixed with an equimo.ar amount of the other Fab' -TNB derivative to form the bispecitlc antibody. Ihe 
bispecific antibodies produced can be used as agents for the selective immobilization of enzymes. 

Fab' fragments can be directly recovered from £. colt and chemically coupled to form b.spec.f.c 
antibodies. Shalaby et aLU&uMeL 1 75:2,7-225 ( .992) describe the production of a fully humanized 
bispecific antibody F(ab') 2 molecule. Each Fab' fragment was separately secreted from E coU and subjected to 
directed chemical coupling in rUro to form the bispecific antibody. The bispecific antibody thus fon^ed was 
able to b,nd to cells overexposing the ErbB2 receptor and norma, human T cells, as we,, as trigger the lytic 
activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various technique for making and isolating bispecific antibody fragments directly from recombinant cell 
culture have also been described. For example, bispecific antibodies have been produced using leuc.ne zippers. 
Kostelnv „ „/ ll—of ,48(5): I 547-1 553 (1992). The leucine z.pper peptides from the Fos and Jun 
proteins were linked to the Fab" portions of two d.fferent ant.bod.es by gene fusion. The antibody homod.mers 
were reduced at the hinee region to form monomers and then re-ox,d,zed to form the antibody heterod.mers. 
This method can also be utilized for the production of antibody homodimers. I he "diabody " technologv 
described bv Hollmeer et uL Pr^mUS^lA^h 90:6444-6448 ( ,993, has provided an alternative 
mechanism for makine bispecific antibody fragments. The fragments cornpr.se a heavy-chain var.able doma.n 
( V„) connected to a H.ht-cha.n variable domain ( V, ) by a Hnker which is too short to allow pairing between the 
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two domains on the same Accordingly, the V M and V, domains of on^gment are torced to pa,r w.th 

the complements V, and V„ domains of another fragment, thereby forming two antigen-binding sites. 
Another strategy tor making b.spectlc ant.bod, fragments b> the use of single-chain Fv (sfv, d,mers has also 
been reported. See. (.ruber et «/. . JJmmunoJL 152:5368 (1W). 

Antibodies with more than two valences are contemplated, for example, tnspecilc antibodies can be 
prepared. Tutt et ui. J. Immunol. 147 60 ( 1991 ). 

I xemplarv bispecitlc antibodies can bind to two different epitopes on a given PRO-C-MG.2. PRO-C- 
MG 12. PRO-C-MG.45. PRO-C-V1G.64 or PRO-C-MG.72 polypeptide herein. Alternatively, an ant,-PRO-C- 
MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide arm can be combined 
with an am, which binds to a triggering molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2. 
cm C D">8 or B-7) or Fc receptors for b,G (FcyR). such as FcyRI (CD64). FcyRII (CD32) and FcyRlll (CD16) 
so as to focus cellular defense mechanisms to the cell expressing the particular PRO-C-MG.2. PRO-C-MG .2. 
PRO-C-MG 4S PRO-C-MG.64 or PRO-C-MG.72 polypeptide. Bispecific antibodies can also be used to 
locabze cvtotoxic agents to cells wh.ch express a particular PRO-C-MG 2, PRO-C-MG.,2. PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 polypeptide. These antibodies possess a PRO-C-MG.2. PRO-C-MG . 2. 
PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72-b,nd,ng arm and an arm which binds a cytotoxic agent or a 
radionuclide chelator, such as EOTUBE, DPTA. DOTA. or TETA. Another bispecitlc antibody of interest 
binds the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide and 

further binds tissue factor (TF). 

5 Fleterocon jng ate Antibodies 

Heterocomugate antibodies are also w ithin the scope of the present invention. Heteroconjugate antibodies 
are composed of tw o covalently joined antibodies. Suchantibod.es have, for example, been proposed to target 
immune svstem cells to unwanted cells (U.S. Patent No. 4.676.980). and for treatment of HIV infection (WO 
91/00360: WO 92/200373: EP 03089). It is contemplated that the antibodies can be prepared m vitro us.ng 
known methods in synthetic protein chemistry , including those involving crosslinking agents. For example, 
immunotoxins can be constructed ustng a disulfide exchange reaction or by forming a thioether bond. Examp.es 
of suitable reagents for this purpose include iminothio.ate and methy 1-4-mercaptobuty rimidate and those 
disclosed, for example, in U.S. Patent No. 4,676.980. 
6. Effector Function Engineering 

It can be desirable to modify the antibody of the invention with respect to effector function, so as to 
enhance. the effectiveness of the antibody in treating cancer. For example, cysteine residues) can be 
introduced ,nto the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
homodimcric anttbods thus generated can have improved internalization capability and or increased 
complement-mediated cell killing and antibody-dependent cellular ototoxicity « ADCC,. See Caron c, ol . L 
Exp Med 176- n9.-n95 (.992,andShopes.TIm«l.. 148:29.8-2922(1992). Homodimcric antibod.es 
with enhanced anti-tumor activ ity can also be prepared using heterobtfunctional cross-linkers as described m 
Wolff,/ ui Cancer Research . 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has dual 
Fc regions and can thereby have enhanced complement Us.s and ADCC capabilities. See Stevenson „ aL 
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Anti-C ancer Druu Desi-in^ ^ ) 9-230 (1989). 
7 Immunoconju^ates 

The invention also pertains to immunoconjugates comprising an antiboch conjugated to a ototoxic 
agent such as a chemotherapeutic agent, toxin W.g .. an enz> matically active toxin of bacterial, fungal, plant, or 
animal origin, or fragments thereof), or a radioactive isotope (i.e.. a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been described above. 
Ln/ymat,cally active toxins and fragments thereof that can be used include diphtheria A chain, nonbinding 
active fragments of diphtheria toxin, exotoxin A chain (from Pseudonumas aerugmosa). ricin A chain, abrin A 
chain, modeccin A chain, alpha-sarcin. Aleuntes fnrdu proteins, dianthin proteins. Phytolaca ameneana 
proteins (PAP1. PAPI1. and PAP-S). momordica charantia inhibitor, curcin. crotin. sapaunaria officinalis 
inhibitor, gelonin. mitogellin. restrictocin. phenomycin. enomyem. and the tricothecenes. A variety of ^ 
radionuclides are available for the production of rad.oconjugated antibodies. Examples include - "Bi. I. 



PI. 40.. , 186 n 

In. Y. and Re. 



Conjugates of the antibody and cytotoxic agent are made using a variety of Afunctional protein-coupling 
agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP). iminothiolane (IT), Afunctional 
derivatives of imidoesters (such as dimethyl adipimidate HCL). active esters (such as disuccinimidyl suberate). 
aldehydes (such as glutareldehyde). bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine). bis- 
diazonium derivatives (such as bis-(p-diazoniumbenzoyl)-ethylenediamine). diisocyanates (such as tolyene 2.6- 
diisocvanate). and bis-active fluorine compounds (such as l.5-difluoro-2.4-dinitrobenzene). For example, a 
ricin immunotoxin can be prepared as described in Vitetta et al. Scjence. 238: 1098 (1987). Carbon-. 4-labeled 
l-isothiocyanatobenzyl-3-methyldiethylene triammepentaacetic acid (MX-DTPA) is an exemplary chelating 
agent for conjugation of radionucleotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such streptavidin) for utilization in 
tumor pretargeting wherein the antibody-receptor conjugate is administered to the patient, followed by removal 
of unbound conjugate from the circulation using a clearing agent and then administration of a "ligand" (e.g.. 
avidin) that is conjugated to a cytotoxic agent (e.g.. a radionucleotide). 
8. Immunoliposomes 
The antibodies disclosed herein can also be formulated as immunoliposomes. Liposomes containing the 
antibody are prepared by methods known in the art. such as described in Epstein et al. Proc Natl. Acad. Sci. 
USA. 82: 3688 (1985): Hwang et al. Prnr Natl Acad. Sci. USA . 77: 4030 (1980); and U.S. Pat. Nos. 
4.485.045 and 4.544.545. Liposomes w ith enhanced circulation time are disclosed in U.S. Patent No. 
5.013.556. 

Particularly useful liposomes can be generated by the reverse-phase evaporation method with a lipid 
composition comprising phosphatidylcholine, cholesterol, and PEG-derivati/ed phosphatidylethanolamine 
(PEG-PE). Liposomes are extruded through filters of defined pore size to yield liposomes with the desired 
diameter. Fab' fragments of the antibody of the present invention can be conjugated to the liposomes as 
described in Martin et al J. Biol. Chem. . 257: 286-288 (1982) via a disulf.de-.nterchange reaction. A 
chemotherapeutic agent (such as Doxorubicin) is optionally contained within the liposome. See Gabizon et al. 

108 



P1776R2 

;Li ^t 1 o M lC^m^ 1484(1989). 

9 Pharmaceutical C "'"r iK """ b of Antibodies 

Antibodies specifically binding a PR()-C'-MCi.2. PRO-C-MC,,2. PRO-C-MC,^. PRO-CMC ,,,4 or PRO- 
C "H poK peptide identified here,,, as well as other molecules identified by the screening assav s disclosed 
h ere,n can be administered for the treatment of various disorders in the form of pharmaceutical compositions. 

ifth e PRO-C-MC2. PRO-C-MC, 12. PRO-C-MG.45. PRO-C -MC,64 or PRO-C-MC,72 poUpept.de ,s 
mtnc el!u,ar and whole antibodies are used as inhibitors, internalizing antibodies are preferred. However, 
hpotections or liposomes can also be used to deliver the antibody, or an antibody fragment, into cells. Where 
antibodv foments are used, the smallest inhibitory fragment that specifically binds to the binding domain o, 
the target protein is preferred. For example, based upon the variable-region sequences of an antibody, peptide 
molecules can be designed that retain the ability to bind the target prote,n sequence. Such peptides can be 
synthesized chemically and/or produced by recombinant UNA technology. See. Marasco „ ai. Proc^NatL 
Acad Sci USA 90-7889-7893 (1993). The formulation herein can also contain more than one active 
^^eessary for the particular indication be.ng treated, preferably those w,th complementary- 
activities that do not adversely affect each other. Alternatively, or in addition, the composition can compr.se an 
a*ent that enhances its function, such as. for examp.e. a cytotoxic agent, cytokine, chemotherapeutic agent, or 
growth-inhibitory agent. Such molecules are suitably present in combination in amounts that are effective for 
the purpose intended. 

The aet.ve inarcdients can a.so be entrapped in microcapsules prepared, for example, by coacervat.on 
techniques or by mterfacial polymerization, for example, hydroxymethy.cel.ulose or gelatin-microcapsu.es and 
po ,v-( m ethv,methacvlate) microcapsules, respectively, in colloidal drug delivery systems (for example, 
liposomes, albumin microspheres, microemu.sions. nano-partic.es, and nanocapsules) or in macroemu.s.ons. 
Such techniques are disclosed in Remington's Pharmaceutical Sciences , supra. 

The formu.at.ons to be used for in vM, administration must be sterile. This is readily accomplished by 
filtration through sterile filtration membranes. 

Sustained-release preparations can be prepared. Suitable examp.es of sustained-re.ease preparations 
include semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are ,n 
the form of shaped articles. films, or microcapsules. Examples of sustained-release matrices include 
polvesters hvdroae.s (for examp.e. po.y(2-hydroxyethy.-methacry.ate). or po.y(v,nyla.coh 0 l)). poly.actides 
(U S Pat No 3 773 919). copolymers of L-glutamic acid and v ethy.-L-glutamate. non-degradable ethy lene- 
vinv, acetate, degradable lactic ac,d-g.yco.,c acid copolymers such as the LUPRON OF POT 
microspheres composed of lactic ac,d-glycol,c acid copohmer and leuprol.de acetate), and poly-l>(-)o- 
hvdnmbutvric acid. While poUmers such as ethy,ene-v,ny, acetate and lactic acd-glycol.c acid enable release 
o ; molecules for over ,00 day s, certain hydrogels release proteins for shorter time periods. When encapsulated 
antibodies remain in the body for a long time, they can denature or aggregate as a result of exposure to moisture 
at 37'C resulting in a loss of bio.og.cal activity and possible changes in immunogen,c,ty . Rational strateg.es 
can be devised for stabilization depending on the mechanism involved. For example, ifthe aggregation 
mechanism is discovered to be intermodular S-S bond formation through thio-disulf.de interchange. 
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st a bl ,„auon can be aCcvMu^un, su.fih> drM residues. Kophilizmg W acidic solutions, conuoUing 
nurture content, using appropriate addit.es. and de^opmg specific polymer matrix compositions. 

,. Usc^joraDl^^ 
Antibodies 

I he , nt ,PRO-C-MG2. PRO-C-MG.. 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antibodies o, 

thc invention have various ut,,t,es. For example. ant,-PRO-C-MG.2. PKO-C-M, ,, PRO-C-MG.45. PRO-C- 

vlo ,4 or PRO-C-MG.72 antibodies can be used in diagnostic assays for PRO-C-MG.2. PRO-C-MG ,2. PRO- 

C MCj 45 PRO-C-MG.64 or PRO-C-MG.72. . detecting its expression in specific cel.s. tissues, or serum. 

Various diagnostic assa> techniques known in the art can be used, such as competitive b,nd,ng assays, direct or 

,nd,rect sandwich assays and immunoprecipitation assavs conducted ,n eitner nete,ogc,, c _ o, 

phases (/,,, AntihoHics: A Manual of Techniques. CRC Press. Inc. ( .987) pp. 147-158). .he 

*■ u a- -ti-^-avs can be labeled with a detectable moiety. The detectable moiety should 
antibodies used in the diagnostic as^a\s can De laoeieu 

, j- ,i in lir^tlv •« detectable si«nal For example, the detectable moiety 
be capable of producing either directly o. indirectly, a detectable sunai. 

can be a radioisotope, such as 3 H. "c. 32 P. 35 S. or 125 1. a fluorescent or chemi.uminescent compound, such as 
fluorescein isoth.ocvanate. rhodamine. or .ucifenn. or an enzyme, such as alkaline phosphatase, beta- 
„a>actosidase or horseradish peroxidase. Any method known in the art for conjugating the antibody to the 
detectable moiety can be employed, including those methods described by Hunter et a... Nature. 114:94, 
(1%2); navidetal.Bip^^ 
1 Histochem and Cvtochem. . 30:407 (1982). 

Ant, PRO-C-MG - PRO-C-MG..2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antibodies also are 
useful for the affinity purification of PRO-C-MG.2. PRO-C-MO.12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C- 
MG 7^ from recombinant cel. culture or natural sources. In this process, the antibodies against PRO-C-MG.2. 
PRO c MG P PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 are immobilized on a suitable support, such 
a Sephadex res.n or filter paper, using methods we,, known in the art. The immobilized antibody then ,s 

... pro r Mm PRO-C-MG P PRO-C-MG.45. PRO-C-MG.64 or PRO- 
contacted with a sample containing the PRO-C-MG.2. PRO G mo. i_, 

C-MG 7Mo be purified, and thereafter the support is washed with a suitable solvent that will remove 
sub stant,a»v all the materia, in the sample except the PRO-C-MG.2. PRO-C-MC.,2. PRO-C-MG.45. PRO-C- 
MG 64 or PRO-C-MG.72. which is bound to the immobilized antibody. Finally, the support is washed with 
another suitable solvent that wil. release the PRO-C-MG.2. PRO-C-MG . 2. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG.72 from the antibody, 
j l ise of Gene as Diagnostic 

This invention is a.so re.ated to the use of the gene encoding the PRO-C-MG.2. PRO-C-MG..2. PRO-C- 
MG 4S PRO-C-MG.64 or PRO-C-MG 72 polypeptide as a diagnostic. Detection of a mutated form ot the 
PRO-C-MG ^ PRO-C-MG..2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 pol> peptide vv„l allow a 
gnosis of an anaiouenic disease or a susceptibi.itv to a angiogenic disease, such as a tumor, since mutauons 
in the PRO-C-MG 2. PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide may cause 
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M< ; 4. PRO-CMG 64 or PRO-C-MG 72 H>W** '""> ^ J ^ K ' d »' " ,. 
,,,,„„;,„,, Nll Ce,c actds lot d,a g „„s,s be .n. P-nfs cells. s,,h as , blood. , , s. „, 

™ « «* - - j *-> " ,r dc,ctm> " or 

„v pcr <sa,, * .... Bay*, a* - "»» »"» • ™»'>» RNA " r ^ ™> 

„ h o t>c for the same purpose A S on example. KR rnme P™ • *• -** "^"^ 

„,, PRO-C-MG • PRO-C-MG 12 PRO-CMG 45. PRO-C-MG 64 w PRO-CMC, 72 H>W«* ™ * "«> 
, 0 ^ a„d»,ah z e PRO-CMG 2. PRO-CMC ,2. PRO-CM,, 4, PRO-CMG 64 „ PRO-CMC 72 
0o Kpe P ,idc mutattoas for example, deictiops and ^ can be * . chan g e in size o, the 

, mnC-notvoe Point mutations tun be identified by h\brioi/in g 
amplified producl in comparison ,o Ihe nmma, gsPotype. mt.t n 

a m p„r,ed DNA ,„ radiolabeled RNA enc„din s the PRO-CMC 2. PRO-C-MO.,2. PRO-C-MG 4, PRO-C- 
MC 64 or PRO-CMG.72 p„,.vpe P ,ide. „r ahernatiyely. radioiabeled _ DNA fences «*, *e 
PKO CMC ^ PRO-C-MG ,2. PRO-CMG 45. PRO-CMC 04 or PRO-CMC .72 polypeptide PerteCy 
matched ^Ln can be d,s„„ g u,shed iron, mtsmatched dnpie.es by RNase A d, g es,,o„ or by deferences ,n 

meltinsz temperatures. . . 

Ceneiie testm, based on DNA se q .,e„ee differenees may be achteved by de.ectton „, al,era„on „, 
electrophorettc ^ of DNA fia g me„ts in g e,s «ft or »,th„u, dettaturin, a g e„,s. Sm a,i semience dclettons 
and tnsentons can be visualt.ed by h, g h resolutton 8 e, electrophorests. DNA ^ptettts of dtffcren, seances 

may be dtstineutshed on dena, g formaline g r,dien, s e,s m which the mobiles of differen, DNA 

frag men, 5 are warded in the g el a. dttterent postttotts acc„rdin g io thctr specif, m e„in g or pa,,,a, me,„n g 
temperatures See. e s . Myers ,;„/.. Science. 230: 1242 C 1085). 

Se q uence ch,n g es a, specific ioeaiions may aiso be reveaied by nuCease pro.ection assays. sue RN se 
and S, protectton or the chemica, c,eava g e merbod. for example. C„„o„ e, . PTW t^l r^l , ^ WA- — 
4397.44OI (1985). 

Thus the detect-on of a specif.c DNA sequence may be achieved by methods such as hybnd^on. RNase 
protection, chem.ca. cleavage, d.rect DNA sequencing, or the use of restriction enzymes, e.g.. restriction 
foment length polymorphisms (RFLP). and Southern blotting of genomic DNA. 
" K . u^ete^tj^^^ 

M G 72 Polyp e ptide Levels 

,„ addriion ,„ more co„ve„„„„a, .el-eleciropnoresis and DNA sec,nencin g . mn.afiops can aiso be deiecied 
bv in viif anal \ sis. Lxpression of nucleic aeid encodin g llie I'RO-C-MG 2. PRO-C-MG 1 2. PRO-C-MG 4? 
PRO-C-MO 64 or PRO-C-MCi.72 polypepbde can be bntcd ■« vascola, d,seas, or neovascuiar.aPon 
assocaied -r for„,a„o„ A samp,.. e. g b.opsy. ofrbe snspeced ,iss„e o, inmor arass can be eon.aced 
w „„ an an„-PRO-C-MG 2. PRO-CMC.,2. PRO-C-MC.4 ?. PRO-, -MG„4 or PRO-C-MG. 72 pobpepude 
a„,ib„dv ,„ diagnose vascniar d.sease or peosascnlanzar.on assooa.ed „„„ inmor formapon. s,nce an al.ercd 
,e„, of r„,s P R ;-CMC 2. PRO-C-MG.I2. PRO-C-MG 4, PR0-CMG.64 or PRO-C-MC 72 poiypepPs, can 
be ,„dica,ive of sncb d.sorder, A compep.ion assay can be employed wbercn annbod.es speed, ,o ibe PRO 
C MC ^ PRO-C-MG ,2. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG 72 polypep.ide are attached to a so„d 



support and the labeled PrWmG.2. PRO-C-MG.12. PRO-C-MG.45. PkSPmc ; .64 or 

polypeptide and an appropriately proceed sample derived from the subject are passed over the sohd support, 
herein the amount of label deteeted attached to the solid support is correlated to a quantity o, PRO-C -MG .2. 
PRO C-VICi P PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide in the sample. 

S,nce expression of PRO-C-MG.2. PRO-C-MG. . 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
m RN* is correlated with angiogenesis as disclosed herein, in anther embodiment a PRO-C-MG.2. PR< >-C- 
VI(i P PRO-C-MG 45 PRO-C-MG 64 or PRO-C-MG.72 specific nucleic acid of the invention can be used ,n 
an RN A detection or quantification method, such as in situ hybridation or PCR amplification, to diagnose or 
detect vascular disease or neovascularization associated with tumor formation. 
L Types of Angio genic Disorders to be Treated 

The PRO-C-MG 2. PRO-C-MG.12. PRO-CMG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptides, or 
a „ onl ,ts or antagonists thereto, that have activity in the cardiovascular, angiogenic, and endothelial assays 
described herein, are Uke.v to have therapeutic uses in a variety of angiogenic disorders, including 
disorders that affect vessels, such as diabetes mcllitus. Their therapeutic utility could include diseases ot the 
arteries capillaries, ve.ns. and/or lymphatics. The compounds of the invention thus have use ,n treatment of 
diseases or disorders characterized by undesirable excessive neovascularization. Vascular or angiogenic 
dy sfunction further inc.udes diseases of the vessels themselves, such as of the arteries, capillaries, ve.ns. and'or 
ly mphatics This would include indications that stimulate angiogenesis. cardiovascularizat.on. and/or 
neovascu.ar,zat,on. and those that inhibit ang.ogenesi, cardiovascularizat.on. and/or neovascularization. Such 
disorders include, for example, anerial disease, such as atherosclerosis, hypertension, inflammatory vascuht.des. 
Reynaud's disease and Reynaud's phenomenon, aneurysms, and arterial restenosis: venous and lymphatic 
disorders such as thrombophlebitis, lymphangitis, and ly mphedema; and other vascular disorders such as 
peripheral vascular disease, cancer such as vascular tumors. hemangioma (capillary and cavernous), glomus 
tumors telangiectasia, bacillary angiomatosis, hemangioendothelioma, angiosarcoma, haemang.opencytoma, 
Kaposi's sarcoma, lymphangioma, and lymphangioma, tumor angiogenesis, trauma such as wounds, burns, 
and other ,n,ured tissue, imp.ant fixation, scarring, ischemia reperfus.on injury, rheumatoid arthritis, psonas,, 
retinopathy retrolental fibroplasia, neovascular glaucoma, age-related macular degeneration, thyroid 
hyperplasias. Grave's disease, tissue transpiantat.on. chronic inflammation, lung inflammation, obes.tv. 
cerebrovascular disease, renal diseases such as acute renal failure, and osteoporosis. Th.s would also include 
ang ,na. myocardial infarctions such as acute myocardial infarctions and heart fadure such as congestive heart 
failure. 

The PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptides or 
a-unists or antagonists thereto may also be employed to stimulate wound healing or tissue regeneration and 
associated therap.es concerned with re-growth of tissue, such as connective tissue, skin. bone, cartilage, muscle, 
luno or k.dnev, to promote angiogenesis. and to proliferate the grow th of vascular smooth muscle and 
endothelial cell production, and improving allograft and xenograft success. The increase in ang,ogenes ,s 
mediated bv the PRO-C-MG.2. PRO-C-MG..2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 po.ypept.de 
or antagonist would be beneficial to ischemic tissues and to collateral coronary development ,n the heart 
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subsequent to corona, sWs.s. Antagonists arc used to inhibit the actio" eh polypeptides, .or example. 
t0 hnt,. the production of excess connective tissue during wound healing or pulmonary fibrosis ,. the PRO-C- 
MC) ^ PRO-C-MG 12. PRO-C-MG.45. PRO-C- VU ,64 or PRO-C-V1G.72 polypeptide promotes such 
production. This would include treatment of acute m>ocard,a, infarction and heart failure, other trauma of the 
vasculature, and muscle wasting disease. 

Moreover the present invention concerns the treatment of cardiac hypertrophy regardless of the 
und erKi„, cause, bv administering a therapeutically effective dose of the PRO-C-MG.2. PRO-C-MG ,2. PRO- 
C MG 45 PRO-C-MG.64 or PRO-C-MG.72 polypeptide, or agonist or antagonist thereto. If the objective .s the 
treatment of human patients, the PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 

u nnnr vu; ' I'ko-f-MG P PRO-C-MG.45. PRO C - 

MG V polypeptide preferably is recombinant human PRO-C -V1G._. I RO L l\K..i_. *- 

MG 64 or PRO-C-MG 72 polypeptide (rhPRO-C-MG.2. PRO-C-MG .2. PRO-C-MG 45. PRO-C-MG.64 or 
PROC-MG 72 or rhPRO-C-MC.2, PRO-C-MG.12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
polypeptide). The treatment for cardiac hypertrophy can be performed a, any of its various stages, which may 
result from a variety of diverse pathologic conditions, including myocardial infarction, hypertension, 
hypertrophic cardiomy opathy, and valvular regurgitation. The treatment extends to all stages of the progression 
of cardiac hypertrophy, with or without structural damage of the heart muscle, regardless of the underlying 
cardiac disorder. 

The decsion of whether to use the molecule itself or an agonist thereof for any particular indication, as 
opposed to an antagonist to the molecule, would depend mainly on whether the molecule here.n promotes 
cardiovascularization. genesis of endothelial cells, or angiogenesis or inhibits these conditions. For example. ,f 
the molecule promotes angiogenesis. an antagonist thereof would be useful for treatment of disorders where ,t ,s 
desired to limit or prevent angiogenesis. Examples of such disorders include vascular tumors such as 
haemanuioma. tumor angiogenesis. neovascularization in the retina, choroid, or cornea, associated with diabetic 
retinopathy or premature infant retinopathy or macular degeneration and proliferative vitreoret.nopathy, 
rheumatoid arthritis. Crohn's disease, atherosclerosis, ovarian hy peculation, psonasis. endometriosis 
associated with neovascularization, restenosis subsequent to balloon angioplasty, scar tissue overproduction, for 
exam pl e, that seen in a keloid that forms after surgery, fibrosis after myocardial infarction, or f.brot.c les.ons 

associated w ith pulmonary fibrosis. 

Eexcessive endometrial angiogenesis has been proposed as an important mechanism in the pathogenesis of 
endometriosis The endometrium of w omen with endometriosis has an increased capacity to proliferate, implant 
and .row in the peritoneal cavity. The endometrium of patients with endometriosis shows enhanced endothelial 
cell proliferation. Cell adhesion molecule integrin alphavbeta3 is expressed in more blood vessels in the 
endometrium of women with endometriosis when compared with normal women. Taken together, these results 
provide evidence for increased endometrial ang.ogenes.s ,n women with endometriosis when compared u,th 
normal subjects (Healv et al. Hun, RepruJ. Update 4<5):736-40 ( .998)). Endometriosis is one of the tam.ly ot 
angiogenic diseases, as discussed herein. Inhibition of angiogenesis as taught herein will provide benefit .n 
treating such a disease. 

,f. however, the molecule inhibits angiogenesis. it would be expected to be used directly for treatment of 
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the above conditions. 

On the other hand, if the molecule Emulates anagenesis it would be used itself (or an agonist thereof, 
for indications where ang,ogenes,s is desired such as peripheral vascular disease. hv pertension. inflammatory 
v , sculil ides Rcvnaud's disease and Reynaud's phenomenon, aneurysms, arterial restenosis, thrombophlebitis. 
lvnlphan ., ll ,s Kmphedema. wound healing and tissue repair, ischemia reper.us,on injury, angina, myocardial 
infarctions such as acute myocardial in.arc.ion, chrome heart conditio,., heart failure such as congestive hear, 
failure and osteoporosis. 

,f. however, the molecule inhibits anagenesis, an antagonist thereof would be used for treatment or those 
conditions where angiogenesis is desired 

Specific types of diseases are described herein, where the PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.4?. 
PRO-C-MG 64 or PRO-C-MG 72 polypeptide or antagonists thereof may serve as useful for vascular-related 
dru<, taroetine or as therapeutic targets for the treatment or prevention of the disorders. Atherosclerosis ,s a 
disease characterized bv accumulation of plaques of ,nt,ma. thickening in arteries, due to accumulation of hp.ds. 
proliferation of smooth muscle cells, and formation of fibrous nssue w.thm the artenal wa... The disease can 
affect laroe medium, and small arteries in any organ. Changes in endothelial and vascular smooth muscle cel. 
function are known to play an important role in modulating the accumulation and regression of these plaques. 

Hypertension is characterized by raised vascular pressure in the systemic arterial, pulmonary arterial, or 
porta. Jenous systems. Elevated pressure may result from or result in impaired endothelial function and or 
vascular disease. 

Inflammatory vasculites include giant cel. arteritis. Takayasu's arteritis, polyarteritis nodosa (including 
the microangiopathic form). Kawasaki's disease, microscopic P oiyangi,t,s. Wegener's granulomatosis, and a 
variety of infectious-related vascular disorders (including Henoch-Schonlein prupura). Altered endothelial eel, 
function has been shown to be important in these diseases. 

Revnaud's disease and Reynaud's phenomenon are characterized by intermittent abnormal impairment of 
the Circulation through the extremities on exposure to cold. Altered endothelial cell function has been shown to 

be important in this disease. 

Aneurysms are saccular or fusiform dilatations of the arterial or venous tree that are associated w,th altered 

endothelial cell and/or vascular smooth muscle cells. 

Arterial restenosis (restenosis of the arter.a, wall) may occur follow ing angioplasty as a result of alteration 
in the function and proliferation of endothelial and vascular smooth muscle cells. 

Thrombophlebitis and Ivmphang.us are inflammatory disorders of veins and lymphatics, respectively, that 
ma y result from, and/or in. altered endothelial cel. function. Similarly, lymphedema is a condition involving 
impaired lymphatic vessels resulting from endothelial cell function. 

Another use for the PRO-C-MG.2. PRO-C-MG .12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG. 72 
polypeptides heron or antagonists thereto is in the prevention or treatment of cancer, and preferably vascular 
tumors f xamp.es of cancer include but are not limited to. carcinoma including adenocarcinoma, lymphoma, 
b.astoma melanoma, sarcoma, and leukem,, More particular examp.es of such cancers include squamous cel. 
cancer small-cell .urn, cancer, non-small cel. lung cancer, gastrointestinal cancer. Hodgkms and non- 
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Hod-kin's lymphoma. pa5,c cancer, glioblastoma, cervical cancer. ovaXcancer. liver cancer such as 
hepatic carcinoma and hepatoma, bladder cancer, breast cancer, colon cancer, colorectal cancer, endometrial 
carcinoma sa.ivarv .land carcinoma. kidney cancer such as renal eel, carcinoma and Wilms' tumors, basal cel. 
carcinoma, melanoma, prostate cancer, vulva, cancer, thyroid cancer, testicular cancer, esophageal cancer, and 
various tvpes of head and neck cancer. The preferred cancers for treatment herein are breast, colon, lung. 
me ,anoma ovarian, and others involving vascular tumors as noted above of tumor ang,ogenes„ wh.eh —Ives 
vascularization of a tumor to enable it to growth and or metastasis This process ,s dependent on the growth of 
new blood vesse.s. Further examples of preferred neoplasms and related conditions that involve tumor 
an-io-enesis include breast carcinomas, gastric carcinomas, esophageal carcinomas, colorectal carcnomas. 
liver carcnomas. thecomas, arrhenohlastomas. cervical carcnomas, endometrial carcinoma, endometrial 
hyperplasia endometriosis. fibrosarcomas, choriocarcinoma, nasopharyngeal carcinoma, laryngeal carcnomas. 
hepatoblastoma. Kaposi's sarcoma, melanoma, skin carcinomas, hemangioma, cavernous hemangioma, 
hemanaioblastoma. pancreas carcnomas, retinoblastoma, astrocy toma, glioblastoma. Schwannoma, 
oligodendroglioma, medulloblastoma. neuroblastomas, rhabdomyosarcoma, osteogenic sarcoma, 
leiomyosarcomas, urinary tract carcnomas. thyroid carcnomas. WilnVs tumor, renal eel, carcinoma, prostate 
carcinoma abnormal vascular proliferation associated vv.th phakomatose, edema (such as that associated w.th 
bra,n tumors), and Megs' sy ndrome. The family of benign vascular tumors, also included herein for treatment, 
are also characterized by abnormal proliferation and growth of cellular elements of the vascular system. For 
example lymphangiomas are benign tumors of the lymphatic system that are congenital, often cyst.c. 
malformations of the ly mphatics that usually occur in newborns. Cystic tumors tend to grow into the adjacent 

the extremities. The main symptoms are dilated, sometimes reticular, structured lymphatics and lymphocy sts 
surrounded bv connective tissue. Lymphangiomas are assumed to be caused by improperly connected 
embryonic lymphatics or their deficiency. The result is impaired local lymph drainage (Gnener e, ai, 

Lvot/7/i«/ok>'4:H0-144(1971)). 

,n one embodiment of the method of the invention, a PRO-C-MG.2. PRO-C-MG. 1 2, PRO-C-MG.45. 
PRO-C-MG.64 or PRO-C-MG.72 antagonist is administered to a mammal, e.g. a human patient, in need thereof 
to reduce the tumor burden tn the mamma!. The compound, by inhibiting angiogenesis, is usefu! for the 
treatment of diseases or disorders characterized by undesirable excessive neovascularization, including by way 
of example tumors, and especially solid malignant tumors as mentioned herein, and nonneoplastic disorders 
include anuina. myocardial infarctions such as acute myocardial infarctions, and heart failure such as 
conuestive heart failure, psor.as.s. diabetic and other proliferative retinopathies including retinopathy of 
prematura retrolen.a. fibroplasia, avascular glaucoma, thyroid hyperplasias (including (.raves disease,, 
cornea, and other tissue transplantation, chronic inflammation, lung inflammation, nephrotic syndrome, 
preeclampsia, ascites, pericardial effusion (such as that associated with pericarditis,, pleural effusion, 
rheumatoid arthritis, atherosclerosis, hemangiomas, obesity, and age-related macular degeneration. 

A.e-related macular defeneration (AMD) is a leading cause of severe visual loss in the elderly population. 
The exudative form of AMD is characterized by choroidal neov ascularization and retinal pigment ep.thel.al cel. 



dctachm ent Because cJi neovascularization is associated u ith a dra-W * orsening in prognose the 
PKO-C-MC.2. PRO-C-MC, 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG 72 poKpeptides or antagonist 
thereto is expected to he usef ul in reducing the seventy of AMD. 

Heal,,- of trauma such as *ound healing and tissue repair is also a targeted use tor the PRO-C -MG _. 
pRO c MG V PRO-r-MC 4 S . PRO-C-MG.64 or PRO-C-MG.72 polypeptides herein or their antagonists. 

■ . , of n evv blood vessels is essential tor tissue healing and repair. This category includes 
Formation and regiession ot new oioou vc«u 

bollt car,,!:,. «»*»,. — ' — • * « ~ — *» "> » * * " 

^ and c „,,„„„, ,r , - — * 

MG P I'Kt M -MG 45. PRO-C-MG 64 or PRO-C-MG 72 polypept.de or antagonist there.. ,ha, induces 
c„ r ,i,...e and or bone ,r„w,h ,„ o,.-« where bone is „o, normally formed has application „ te «*al*8 

„, bone fractures and carriage dan,a s e or de.ec.s „a„s and o.her anunais Such a prepara tlu „ employing a 

PKO-C-MG , PRO-C-MG .2. PRO-C-MG 45. PRO-C-MG 64 or PRO-C-MG.72 polypeptide or a„.a s „„is, 
thereof „L prophylactic use ,n closed „ weU as open fracture reduction and also in .be improved ,Ha„o„ 
official ion„s. IV bone formation ,nd„eed by an osteogenic age,,, con.ribnies ro the repair of 
c„„,.e„„al. Irauma-induced. or one»,o S ie. resection-induced eraniofaca, defee,, and also ,s - 
plasPc ^ PRO-C-MG., PRO-C-MG.,2. PRO-C-MG.45. PRO-C-MG,4 or PRO-C-MG 7 p„,ypep,,des 

„, a „,a^s,s thetc a y a, 5 o be useful to promote bene, or fas.e, e,o Su re of n„,heah„g wounds. ««, 

„,,„„„, limitation pressure ulcers, ulcers associated with vasoda, insufficiency. «u,g,ca, and „auma„c vvounds. 



and the like. 



ne HKe. .,. 
„ „ „pec,ed tha, a PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45, PRO-OMG 64 or PRO-C-MG,. 
polvpeptide or anlaeonis, thereto may also exhibit activity for generation „, regeneration of orber tissues, such 
L „ re a„s .including, for example, pancreas. „«,. m.es.ine. Kidney. *i, or endo.helium,. muscle (S n,„o ,. 
sk e,e,a, or eard,ae). and va s c,dar (including vascuia, endo.helium, .issue, or for promo.ing ,be giovv.h ofceNs 
comp.ising such .issues. Par, of.he desired effec.s may be by inb,b,„o„ or modula.ipn of*** scarrmg ,„ 
allow normal tissue to regenerate. 

A PRO-C-MG - PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 poivpeptide berem or 
a„,a a „nis, ,bere,„ n,ay a,so be nsefp, for g n, pro.ee.ion or re s enera,io„ and ,rea,„,«n, of H,n g or bver «bn»* 
repe^fusion i„ JU rv in various .issues, and condi.ions resubing from sys.em.e eycok.ne dan.age. Also, .be PRO- 
C MG ^ PRO-C-MG , 2. PRO-C-MG 45, PRO-C-MG.64 or PRO-C-MG.72 polypep.ide or au.auon.s, .hereto 
mav be^sefu, fo, Pron.o,,n g o, inh.biling differen.ia.ion of .issues deseribed above from precursor .issues or 
cells o, for inhibiting die growlh of tissues dcscibed above. 

' 4 |jpO-C-MG 7 PRO-C-MG 1 2. PRO-C-MG 45. PRO-C-MG 64 or PRO-C-MG.72 ,»lypep„dc o, 
aota^onis, ,here,o „,a, also he used „, ,he „ea,„,en, of petiodonla, diseases and ,n olhe, ,oo,„-repa„ processes 
Such ag e„,s may ptovidc a„ euvnonmen, ,o attract bone-formmg cells, s late g r„vv,h 

MG 45 PRO-C-MG.64 o, PRO-C-MG 72 poKpeplide herein or an antagonist there ay also be t.se.u, ,„ .be 

, t ea,me„, of os.eoporosts or os.eoanhn.is. sueb as .hrough stimulation of bone and or ear.ilag. repair or by 
b ,„ ck in, innammation or processes of tissue destruction leollagenase acvity. osleodas, activity, etc , nrediated 
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i'i "■'<<!<: 

» ,„„ . -v processes* b,o„d ■*>• . »~ * * b '™ " 

■ A „„d,c, ca,c„orv or .issue rc g c„e,, ,ha, n,a>- ho a,,r,b c u, ,hc ™<M -NU. .2. . K<« ■ 

M 0 P P,«.-C-M<, 45. PRO-C-MG.0,4 or PRO-C-MG .72 polypep,iJc he,,,,, or a n, ag on,s, ,he,e,o ,s 

,,,*,; ,,,,„,,„ forn ,n A pro,™ ,ha, indue, ,end„n h g a,nen,4,,c „ss„e or o.hcr Pssuc f, , 

tiiaims ,a„ces where such „ssue is no, ,,„.,»„> ,or m cd has apphcauon ,„ ,he hcahn g of.endoo or „,.,„,,„ 

Mrs dCurnnues. „nd o.hcr rend n „ ga ,no„, defecs -» and ,„„c, a a,s Such . preparaoon n,a> 

,, a ve prophvhrcic use „, prcv, g d a ,„a g e ,o ,endo„ or ii.ame ssue. as as use ,n ,he in.proved 

„ JL „, iendon or h ga ,ne„r ,„ bone or o,,,, pssaes. and ,„ rep g defec.s ,„ ,e„do„ or * 

,,e„do„ „»ne„ t -„ t c,, SSU ef„r m a 1 ,o duced by a composiuon of ,h. PRO-C-Mc 4. PKO- ,.,G 

PRO-G-MG 4S. PRO-C-MG.04 or PR.VC-MO.7I poi.pep.id. herein o, an,a sl ,n,s, .here.o c„n,r,b„,es ,o 
repair „r eon B e„„ai. ,ra„n,a-,nduced. or o,her ,e„do„ or „ g a,nen, defec.s of o.her origin, and ,s a.so usefui ,n 
piaic surgery for a„ach„,e„, or rep„r of .endons or iigan.cn.s The conrposnions here.n «y 

prov.de an env.ro en, ,o a.,rae. ,e„d„n- or „ 8 a m e„ t -fo S ceiis. surname g r„»,h of.endon- „, hganven, 

orm,,. ceiis. ind.,ee different,.,, of progennors of .endon- or h ga ,ncn,-f»r,n,ng ce„s. o, .nduce grow,,, 
K „do,;„ 8 a,.,e,„ ccNs or progenia . v,„ for re.urn ,„ ,,,,, ,o effec, ,, S s„e repa, l ire con.pos.oons ere, 
m .v a ,s„ be asefui in ,he ,re a ,n,en, of ,end,ni,is. carpa, .unne, syndron.e. and o.her .endon or h ga „,en, d f ^ 
The conaposh.ons naa, aiso .ncfude an appropna.e mB nx and.or sec,es,er,n g a g e„, as a carr.er as ,s ^. 

,h "e„em,a-reperf„s,o„ ,„•>, ,s ano.i.er ,„d,c a ,,„n. Endo.heha, cel. dysf„nc,io„ n.ay be in.no™. ,n bo,h 
,he „„„a„„n of. and „, reg.da.ion of .he seo,e, a e of eve,,, ,ha, oeenr foiiow.ng .scheniia-reperfus.on ,n,,ry. 

„W anhn.is is a fanner indica.ion. B,„„d vessei grovv.h and ,ar g e,,n g of inf,an„na,„r y ce s 
trough ,ne vascn.a.nre ,s an ,n,por,an, con.ponen, in ,ne pa.ho.enesis of r h e,„na,oid and ser„-„e,a„ve fonrrs 

of arthritis. nun, r 

,„ view of ,he above. *, PRO.CMG.2. PRO-C-MG.,2. PRO-C-MG 45. PRO-C-MG.04 or PRO-C 
MG ^ po,vpe P ,ides or ag „nis,s or an.a.onisfs hereof deserioed herein. «hieh are shown ,o ai.er or ,n, P ac, 
e„d„,heha, cei, fnnedon. proiiferadon. and or for,,,, are ii.eiv ,0 pia, an imp»n a n, ro,e ,n ,he e,,„,„ g v and 
pa,h„..enes,s of ,oan> or a„ of ,he disorders no.ed ab ove. and as sneh can serve as ,her a pen„e ,ar ge ,s ,o 
„„;„ or mhibi, ,hese proeesses or for v as cu,a,re, a ,ed drug tar g e,i„ g in these d,s„rders 

M n ,s,r a ,ion Pro,oeols. ^ h.-dnle- Pos-s and Formulanons 

The nroieeuies here,,, and a g „nisfs and a n, ag on,s,s ,here,o. „,e, a d,n s a nu f ene compounds, are 

nhamac e„„ea„v osefn, as a prophviaeoc and .herapea.ic a g e„, for va s d,s,,,ders and d.senses as se, ,onh 

above A „„ g ene compound, such as anosense „ l i g on„c,,,„des. are nrore preferabK for a.cd and 

ad m ,n,s,ered as d.seussed above , . J5 . pR0 . c . MC 64 or PRO- 

Therapeutic compositions of the PRO-C-MO._. ikuuiu 

C-MO 1" polvpep„* S O' »' m ^ ^ 

hav,n» ,he a PP ropr,a,e de g ree of purhv vvi.h opuona, P har„,aeeu,iea„> acce P ,ab,e earners. e,c,p,en,s. or 

slab „Lrs Z'—* "* ed '"°"' 0S °'- AM] '- "' " 
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„ ^,m^ ****** — - - 77 r z::T 

,„,cs and concc.raPons empioved. .,nd .Code butter, S - - pho,ph a ,c. e„ra,c. and o ,c, „,,, - 

ami ; Mj .„„ s llKh , d ,„ ? a sc„rb,c aod and .n«hi« - Preserves G,,ch as k 

.,„„„„„ chioridc: , cniondc: be„^o„n,„, chloride ben,ed,o chionde. pW • > 

a, ( parabens sac,, „ m «, 5 . ™ ™> — ca.ccho,: resorcn.oh ^.eva,,,: ^™ - 

I or ™„,„„o g ,ob s „,„ be H> - - - ■ " ™<" »^ 

; 1Mmi „«. — - <• - — — — - «~ . 

;L; — „ s -«. Je ,,. ^ ^ » TA: „ r 

lini'k- s-ilt-formiri" omnter-ionssucn as sodium. ..^.a. 
mann.to! trehalose or sorbitol: lipids such as canonic lipids, salt .orm.n = 

manlmu ' c t . ,,-h it; TVVF1 : N 1M PL URONlLV or 

i .v anH or non- omc surfactants such as 1 W ht.iN ,n.L. 
complexes (c>.*.. Zn-protein complexes), and or non lomc . 

poi! t:ii":ix f MC1 , ^ ^ — — ■ 7 : - 

p ro,e,ns. sach , „ an seron, ^ M» — ~* . *** «* 

orba.e. pa„,a, .Keen* .*«. .T*— ««y «* » ^ 

prolam ,I ^, — Mdium ch ; n : 

„„„,da, s;„c, n,a g „esn, m ,r is ,„ca,e. poi.vinv, pvrrohdone. ce,,u,ose-based stances, and p.ve,h ; ,ene 
„, v co, Carrie, for ,„p,c a , or g e,-based forms of a„.a g o„,s, indnde ^saccharides soch as sodnnn 
ca r b „™„e,hv,ce„n,„ s e or me,hv,ce,,u,„se. p», y vin>,pvrro,idone. po, y acr y ,a,es. po, y „* y e,h y ,ene- 

i.o. prop: ,eoe- H „c t powers. po, y e,h,ene , S coh and wood »„ a,coho,s. Por a,, adn™,s,r a „o„s. 
onvell depo, forms are sni.ab, ased. -b fornrs — e. ,or c.aorpie. m ,crocap s a,e s . nano cap, e, 
hposoroes. pU, S ,er s . ^ for,,,, nose spra.s. s ub ,in S oa, ,a W e,s. and s u s la ,„ed-re,ease p,para„„s. he 
PR „-CM G , PKO-C-MC ,2. P R 0-C-MO, 5 . PKO-C-MC M or PP.O-C-M0 72 p„Kpep„d« or a,„„,s, s 

"p RO -C-MG , PRO-CMG,2. PRO-C-MG 45, PRO-C-MG.6, or PRO-C-MG.72 poi.pepr.de or 

an , aa „„,s, ,o b e ased Tor ,„ ,v„ a d m ,n,s,ra,,o s, b e s.erde Th,s is re a diK accorapi.shed h. filtrar.on 

rhro^h s,eri,e fixation memoranes. prior ,„ or fodowin, i.ophili.a.ion and recons on Therapcnr.c 

co m ;os,„o„s herern ,e„er ally are P ,aced i„,0 a c„n,a,„er havin, a s.erde access p„ rt . for e.anrp , an 
,„, raTC „0„s », U1 ,„n bag or via, h a v,„ g a s ,„p P er pierceahie * a hvp„dern„c mJ ecno„ need, . PRO-C-MG._, 
RO CMC , , PROC-M0.45. PRO-C-MG 64 or PRO-C-MG 72 poKpepude ord,„ar,, y w,H be s.ored ,n 

w , , - - - - - - 

MG P PRO-C-MG,,.. PRO-C-MG 64 or PRO-C-MG.72 poKpcpPde or a,„a g „n,s, ,l,cre,„ ,s ,> P ,calK 

, or „, u ;,ed ,n c„n, b ,„a„„n » odrer ,n g red,en,s Per rcc , * - a P Pr„pr,a,e ddne,,, a, ,,,c un,e ,r 

e A„ e,an,p,e „ f , „ q rnd ,„ ,a„on of PRO-C-MG 2. PRO-C-MG. , 2. PRO-C-MG 4, PKO-C - MG ' 

■ RO-CmG 7, P „,vpep„de o, arda.on.s, ,s a s.erde. Cear. c„,„r,ess ..preserved s„,„„on .ided ,n a s,n ? ,-dosc 
v, a , ,„r ^ .,ec„on. Preserved pharn.acennca, co„,p„s,,,„ns snnab.e ,or 
,o, examp ,e. depe„d,„ g n,a,„U on ,e .ndicapon and ,vpe „, poi.pep.ide: a, PRO-C-MG.2. RO-O G 
PRO-C-MG 45. PRO-C-MG 64 o, PRO-C-MG.72 poKpep.ide „, ag on,s, or a n tag o,„s, rhere.o; b» b.d.e, 
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Pi"(SR2 

capab , ,„„„„„,„,:„, ,1,^ . range of „,.,x » ,»> > -r*. ,»iypep* »r «.« <-* '» - • 

preferably about 4-8. ,,. detergent ,ur,ac,a„, primarily u, s,ahi„„ the polypeptide or molecule ..gams, 

aguation-.nduccd ^ ; a, an „«Wr. Preservaovc ^ ft- «* • »» »' *«* 

ulc.hol and a he„«,l„,.,.u„. halide. r; . chloride, and 0 water. 

„ ,„o M employed is - K, . may. * H»-i~ KM.YSOR..A . 

. 1 wl t^V" » etc., or «« • POI.OXAMLR- US,. The use non-ionic surfactants permits 

,„ |onmlla ,„ ln „, bt . exposed ,o shear surface stresses caux.ng dena.ura, of .he pobpepudc Pur.hor 

s„chst,r,ac,a,„-con,a ,g lormulations may be employed n, aerosol devtces such as ihose used ,a a 

pulmonary «*•. * *»»"~ ' * ' KP .. ,. . „ RO N1f , , „ ro . c . 

An isoton.ticr may be present to ensure isotonicity of a liquid composition oi ,ne , RO-C-MG .. . 
V1G I ^ PRO-C-MG 4< PRO-C-MG 64 or PRO-C-MG.72 polypeptide or antagonist thereto, and tneludes 

polvhvdric sugar alcohols, preferably trihydric o, higher sugar alcohols, stteh as glycerin, erythrttol. arab 

, it i- ^ lt . k,. used alone or in combination. Alternatively, 

xylitol sorbitol, and mannitol these sugar alcohols can be used alone 

sodiun, chloride or other appropriate inorganic salts tttay be used ,0 render the solutions isotonic 

The buffer mav. for example, be an acetate, crate, succinate, or phosphate buffer depending on the pH 
desired. The pH of one type of liquid formulation of thts inyen.ton is buffered ,„ the range of about 4 to 8. 

preferably about physiological pH. 

The preservatives phenol, benzyl alcohol and benzethontut, halides. , , . chloride, are known 

antimicrobial aaents that may be employed. 

Example,* pharmacologically acceptable salts of molecules tha, form salts and arc useful hereunder 
include alkali meta, sabs sodium salt, potassium salt, alkaline earth meta, salts «,.*. calcum sal, 

m a..„es sa,„. ammonium salts, organic base salts Pyridtne sa„. tnethylamtne S a„, tnorganiC aod sahs 

,c ,* hydrochloride, sulfate, nitrate,, and salts of organic acid ,, K . acetate, oxalate. p-,„luenesu,fo„a,e, 

"ne route of administration is in accord w,,h known methods, eg. ,n je c„o„ or infuston by intravenous, 
intraperitoneal, intracerebral, itrtracerobrospinal. intraocular, intraarticular. i„„asy„ov,al. intrathecal, 
intraarterial or intralesiona, routes, oral, topical admin.stration. „, by sustained release systems. The compounds 
of the invention are also suitably administered by intratumoral. pentumoral. imralesional. or perilesional routes. 
,„ even local as „e„ as systemic therapeutic effects. The intraperitoneal route ,s expected ,„ be particularly 
useful for example, in the treatment of ovar.an tumors The formulations can also be administered as repeated 
intravenous subcutaneous ts.c, or intramuscular „.,„ , injections, or as aerosol formulations suitable for 

i i;v ,rv • o- |.-p ->s-7 c)S(i) If a peptide or small 
intranasal „, inlrapulmonary delivery (for intrapulmonar) delivery, IP- ,. . , 

„,„,ec„,e ,s employed as an antagonist „, agonist. ,, ,s preferably administered orally in the form „. a hqutd t,r 

*'" d PRO-C-MCJ > PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG 64 or PRO-C-MG 72 polypeptide can also he 
administered ,n the form of sustained-released preparations Suitable examples of sustau.ed-releasc preparations 
include semipermeable matrices of solid hy drophobic polymers containing the proteu, which matrices are ,„ the 
form of shaped articles. films, or microcapsules Microencapsulation of recombinant proteins ,„r 
sustained release has been successfully performed win, human growth hormone trhGI,,. interferon- trhlFN- ,. 
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intcrlcin.in-2. and US repTW. Johnson el a, ■ NjlL-MiiL - 

1 v 3 (1001)- I ,ora e, a, .. MOsto**. 8 75 - ?5S '"""^ C ' ,d ™ J - ^ '"" J " C ' "' ' 

,„,„ «, Vacone, Using Polylacdc Polyglycolide Microsphere W U, ^^mJM 

, ^ »■ Powell an, Newman, eds. „. ^ "~ ^ 

47 oldO" 1 W( > 06 40072. W< * 06 07 100: and U.S. Pal No. 5.(i54.0 Ksanrpics of susiained-reloasc matrices 
include festers. „yd,o 8 e,s p„,y ,2-bydrov,e,hy l-,nc,„acrv,a,c, as described 1, I anger c, . U^L 
N , ,, 16 ,.,77H^l.andl.an«r.Qm 1 _T E £])_ Kl: 08-105 1 1 082 ) or poly ( viny lalcoho, ,). 

I^s (U.S. Paten, No 3.772.0,0. 1.1' 58.48 1 ,. copolymers of ..-glutamic ac,d and gamma e.h> 1-1- 
„ ut a m at. (Sid.nan * .„.. fiia^ S M7-*. »-*^«* «-»- " 

I, deeradab.c lactic ac,d-glycolic acid copolymer, such a, the Lupron Depot .testable 

microspheres composed of lactic acid- 8 !yco„c acid copolymer and Icuprolide acetate,, and poly-D-C-a- 
hvd,,v.vbu,vric acd (LP ,33.088, The sustained-release forn,u,a„„ns developed usi„ 8 p„,y-,ac,,c-c„g,ycohc 
KU ,PL GA) polvtner arc preferred due ,o ,,s biocompaobthty and wide range of biodegradable proper, T„ 

Moreover the de.radabiluy of this polynier can be adjusted f,„,n months >o years depending on ,,s molecular 
we,h, and conditio, Lewis. "Controlled release of bioactive a S en ls fro,,, lactidcglycolide polymer in: M. 
Chasm and R. ^^y. SiaiBl ^^Wm r \m ^ ^ ^ *~ 

W, ■lepo'lvn.crs sue,, as etnyleoe-viny, «e,a,e and lae.ic acd-glycolic acid enable release of molecules for 
over 100 davs. ceoain hyd,„ge,s release proteins for shorter ,„„e periods. When encapsu,a,ed prote.ns reman, 
,„ , he nodv'for a ,on 8 ,nne. ,„ey may denature or aggregate as a res,,,, of closure ,„ moisture a, 37 C. 
resu ,0,. ,n a loss of biological activny and possible cban.es in imn,„n„gen,ci,y. Raoona, Sl ta,e 8 ,es can be 
devised*, protein stabilizanon de P e„din 8 on „,e mechanism invoKed. for esamp.e. if*. a 88 re g a„„n 
mechanism is discovered ,o be intermodular S-S bond formation through ,b,„-d, S u,f,de interchange. 
s ,abi,,a,i„n „, S be achieved by modifying sundry, residues. lyophilizing from acdic solutions, controlhng 
moisture content, using appropriate additive, and developing specific polymer ma,™ 

S „s,ained-re,ease PRO-OMG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or 
polypeptide compositions also tnclude Hposomally entrapped PRO-C-MG 2. ^"^^ 
PRO-C-MG 64 or PRO-C-MG 72 poly peptides. Liposomes c„n,an,in 8 ,he PRO-C-MG 2. PRO-C-MG. 12. 
PRO-C-MG 45 PRO-C-MG 04 or PP.O-C-MG.72 poly peptide arc prepared by methods known p., s, Db 

f „ s,,,i And Sci USA 3688-3602(1085): Hwang .-i ,,l . Proc Nail Acad _ 
s 2 1 8 121 f pstein cl <il . ,'nu: Natl Aran sci r >/v. o= 

r,>s,,-,. , „ vv iiir, I P 143 040 i:p 142,641: Japanese paien, 
Sci USA 77- 4030-4034 ( 1080,: I P 52.322: El ^6.676. f.l' 88.046. 1 P I4.W4 I 

^» 83-1I8008: U S Pa.en, Nos 4.485,45 and 4,44,4s : a „ d ,:P ,,,2.324 Ord,„ a r„y „,e l,pos„,nes 
ate of ,„e small (abou, 200-800 An 8 s,ro„,s, un.laniellar ty pe ,„ which „,. lipid somen, » greaier than abou, ,0 
mol •„ cholesterol, the selected proportion be„, 8 adjusted for ihe optimal therapy. 

The therapeuocallv effeeve dose of PRO-C-MG 2. PRO-C-MCi ,2. PRO-C-MG 45. PRO-C-MG 64 or 
PRO-C-MG 72 polv pepode. agonist or antagonist ,he,e,„ w,„. of course, vary depending on such factors as ihe 
patholoeica, condition to be ireated (including prevention,. ,he method of administra.ion. ,he type of compound 
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* ,„, „ ™, M»°m *. mM 

etc.. and ,,s deter,,,,,,,.,,,,,, K .« * « o, a praccmg pl„s,c,a„ AccoM>. » * 

„ ft, to tnctapi- H, ,„e, the dosage PH. moo* *« ~» of—ration as reputed , « *c 

err*,. The P^css o.^ .hcrapy is easdy m„„i,o,ed by appropna.c Oi»U.-al -l^K 

, me.hods Animal ^ -dance for ,„c decrmina, effective doses ,o, ,a, 

' ,„, r apv . Interspecies scaling of effective doses ca„ be pe,.o„»cd following ,„c P„„c,plcs ,a,d *»» h>- 

Mo*,,,,. J. and Chan*-... W. 'The use of n,,ers P ec,es scad,,, in toxicokinetics" ,„ Toxicokinetics and New 

^ u- .,i r,U P.-ro-imon Press New York 1989. pp. 42-96. 
Drusi Development. Vacobi etal.. Lds.. 1 crgamon ress, 

r pro r M(i "> PRO-C-V1G 12. PRO-C-MG.45. PRO-C -M(j.64 or PRO- 
When in vivo administration of a PRO-C-MC-. PKU <- vl ^' 1 

. . + - ., . ro»-i< tram qho'lt 

„, c-MO 72 polypeptide agoms,. or antagonist .hereof is employed, norma, dosage amounts a., . . - 

, „ „„ V to up lo 100 mm of mammal body weigh, or more per day . preferably abou, I ug kg day „ 0 

day. depending upon ,he rou.e ofadminislration. Gdtdance as ,„ particular dosa s es and methods of 

dler, ,s provided in ,he literature: see. lor example. U.S. M. Nos. 4.657.761... 5.206.34,, or « 
anticipated tha, d.fferen, formulaoons w„, be effective for differed. t,ea„„en, compounds and d,flere„, 
, s drsorders. ,ha, admin,s„a,,„n .argeting one organ or ,iss„e. for example, can neeessifa.e delivery ,n a manner 
different from that to another organ or tissue. 

Another formula,^ comprises ineorporaring a compound of. he mvendon ,n,„ formed articles Such 
a „ic,es can be used ,n modulating endothelial ee,l growth, anagenesis, and tumor invasion and mc,as,as,s 
f„e ,her,pea.ie method inclddes admmis.enng ,he composi.ion ,opica,,y. svs.emically . or locally as an mrplan, 
,0 or dev,ee When adminis.ered. the rherapeuric eonrposirron for use is in a pyrogen-free. phys.ologicallx 

" acceptable form. further. ,he composi.io ay desirably be encapsulaied or inject in a v.scous lorm lor 

defers ,„ rhe ,arge,ed she. Toptca, ad ,s,r„,o„ may be sunable for wound beahng. t.ssue repa. and *m 

and oral les.ons and cancers. A I*. eon.ains a, leas, an article of manafacrure comprising a PRC-CMC... 

PRO C-MO 1 7 PRO-C-MC.45. PRO-CMG.64 or PRO-C-MG.72 polypeptide or an agonist or an antagonist 
,5 thereofusefulforthedtagnosisortreatmentoftbedisordersdeseribed above, and a label. The article ol 
' manufacture can be a container, including, for example, bodies, via,, syringes, test tdhes. implants, and pumps. 
The containers may be formed from a var.e.y of materials such as glass or plastic. The container holds a 
composition that ,s effective for diagnosing or treating the condition and may have a sterile access port (for 
example, the container may be an intravenous solution bag or a via, having a stopper pierceable by a 
3. hvp„dert„,c nr.cctton needlel. The acve age,,, in ,he composition ,s a compound of the tnvent.o, = Uxi 

„„ soca.cd w,,„. ,he con.ainer ,nd,ca,c, ,ha, the c position ,s used ,o, diagnosing eaung ihc 

condition of choice. The kit can further comprise a second comamer co„,p,,s,„g a pharmaceudcaHy-accep able 
btdler. such as phosphate-buffered sahne. Ringer's solonon. and dex.rose soludo, „ can further n.clade other 
materials desirable from a comn.e.ca, and use, s.andpo,,,,. mcluding o.her buffers, diluents, liltcrs. needles. 

Th,s l nn also comprise a second or third container 
35 syringes, and package inserts with instructions tor use. The kit can also comp 

with another active agent as described herein. 
]sj Combination Therapies 

The effectiveness of the PRO-C-MG.2. PRO-C-MG ,2. PRO-C-MG.45. PRO-CMC 64 „, PRO-C- 
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MOT. H>«* « - " « anugoms, ,herco, ,„ prevenung „ ,c,»,e disorder „. ^« > b « 

m ,p„„,d bv admmis.ering ,hc a c„ve a^,, serial,, « binatk irh — ^ *« - ol.«.,vo h,r 

those purple,, either ,„ the same composition o, as separate compositions Positive regulators of angiogcncxix 

„,e,„dc .,,<,,, m*. id -u. tgf-p , K-,,, tn, -., "-8- - < - '« — * l " ,kl """ " " ■ J 

;; ,„, ( ,,„, ,„ 7: - «' - ** , 

. .. , „,, munw)] Negative regulators include thromboxpondm (Coed 

VL Cil' (lerrar.t el ul. t.niKKi. Aet ir> t - - ... 

' ;V( , ,,,, X, «P4-„ f .:sn.»0 1 ,.,hcl<.- t ,lod a l,o„N-i e „nii>al fragment 

m d«»,.(0-K.,l 1 v.^..«««:"7-2SM.^ n K c,Tecnve„«„r,hca s o„i 5 n,,prev e ,, l ,„ gl , r ,ie a ,,n S 
disease » * improved by a d,„inis,e„„g the agonist ,*» « in combination with ye, another M. * 

ef,ec,,ve , w those purposes, such as i tunoadhesins. ribozymes. annsense ^B. « «. *«r 

(W , » antibody capable of inhibiting or » ***** « -* « ** 

.,„,„,„ factor (FGF,. vascular endothelial growth factor (VEGP). or hepatocy.e growth factor (HCH. an 
antibody capable of inh,bi,,n 8 or neutralizing the coagulan, activities of .issue facor. P ro,e,n C. « 
(see Esmon. cl al.. PCT Palenl Publication No WO 9 10 1 7 53, published February 1,9,,. an antibody 
e^ble of bhadut. ,„ HER2 receptor Hudziak. . PCT Paten, Publication No. WO 8,06602, pub , she 
s 7 Julv ,980, or one or more conventional therapeutic agents such as. for example, alkylating agents, lohc add 
antagonists. an,i-me,abo„tes of nucleic acid metabolism, antibiotics, pyridine analog, 5-fluorourac,,. 
cisplatin purine nucleosides, amines, amino a eids. triazo, nucleosides, corticosteroids and proteins such as 
a„„i„„„in. endostatin. thrombospondtn. and plate.e, factor 4. ,o, example, vascularization of tumors can be 
b ,„cked „i,l, combination therapy, m which one or more antagonists are administered ,„ ,u„,o,-bear„,g patients 
« therapeuticallv effective doses as determined for example by observing necrosis of the tumor or its metastatic 
foci ifanv. ThrS therapy .continued u„„, such time as „„ further beneflcia, effee, is observed or clm.ca, 
examination shows no trace of irie tumor or any metastatic foci The antagonist ,s administered, alone or in 
combination, with an auxiliary agent such as „-. p, or ^-interferon. an,i-HER2 antibody, hercgultn. 
hereou,man,,b„dv.D.f a c,o,in,er,eukin-l(IL-,,.,n,er,eukin-2»,L-2). g ra„ul„ey.e-macr„ph^ 

stimulating fac,„r'<GM-CSF,. or agents tha, promote microvascular coaguiation ,n tumors, such as anti-protein 
C antibody, a„,,-pro,ei„ S antibody, or C4b binding protein (Esmon. « », . PCX Paten, Publication No. WO 
„ ,017,3, Such other agents may be present in the composition being administered or may be a dm,n,s,ered 

separa.eK Also. ,he anlagonts, is suitably ad stered seriady or ,n combination with hea, or radtologtca, 

, rca „„e„,s whether involving irradiation or administration of radioactive substances Examples of 
chem„,herapeu,ic a.ents include, bo, are no, limited to. anticancer drugs such as daunorubicin. dacnomyen, 
doxorubicin, bleomycin, mitomycin, nitrogen mustard, chlorambucil, melphalan. cyclophosphamide. 
6-me,cap,„pur,ne. „-„„oguanine. ey tarabine ( CA,. Mluorouracd , 5 -FU i. ,loxur,d,ne ,s, l: dK,. methotrexate 
,MTX, colchicine, vincristine, vinblastine. e,„p„s,de. teniposide. cisplatin and dicthylstilbestrol (DES, Sec. 
S e„erally, The Merck Manual of Diagnosis and Therapy. 15,h Ed.. Berkow e, al.. eds.. ,087. Ralnvay. N.I.. 
paiies 1206-1228). 

" S,nce the auxiliary agents vv,„ vary in the, efTectiveness it is desirable to compare their .mpact on the 



,,„„„„ are IohihI i, the l„„bs o, ,„ other loca, . s„sce„„blc to is,»»,,„ „ he ^ -™.», ,1, 

^ described herein arc .MM* » * « "' " ^ 

. ,-<;,- .M^M* -ow,,, faco, „,>GI ,. or V, XI, amagoms, «. . a, ■ **«*. » » — 

P D G, '„eu„a„„,n a antibody. ,s ad „s,ered ,0 ,he panen, i. co,„u..c„on w * an m**. »' *. 

invention I rca,,™,,, vvi.l, an an.agonis, can be- suspended during periods of wound healing or durable 

vascularization, or alternatively an agonist of .he invention can be used ,„ promo* such bench, 

Foro.her ,nd,ca„„ns. PRO-C-MG .:. PRO-C-MG 12. PRO-C-MG .45. RRO-C-MG 64 or PRO-t ,M<,.7. 

p o,vpep„des or ,„e,r agonis.s can be combined with o.ber agents bene.lca, ,o the ,rca„„c„, of ,he delect. 

Lund, or „ s s„e ,n oaes.ion These ^ * ™„„us growth factors sucb as BOf. NOT. TCf-r, or I Of- 

[5 IGF FGF and CTG1, as discussed herein. 

„, addi.ion, PRO-C-MG.2. PRO-C-MG 12. PRO-CMG 45, PRO-C-MG.64 or PRO-OMG 72 

p„,vpep,idcs or rbcir amagonis.s used ,„ ,rea, cancer may be e»n,b,„ed with cy.o.oy ,c. chemorherapetauc or 

!,„„,h-,nh,b,t„ry a 8 e„, s as iden.iried above. Also, for cancer ,rea,„,e„,. ,be PRO-C-MG.2, PRO-C-MG. ,2 
PRO C-MG 45 PRO-C-MG 64 or PRO-C-MG.72 polypeptide or amagonis, .hereof is suitably ad„„n,s,ered 
serially or in combina.ion wi.h rad.ologica, treatments. wh.,he, involving ,rrad,a,i„n or adn„„is,ra„„„ of 
radioactive substances. 

Certain preferred enrbodimen.s of the invention provide pharmaceutical compositions containing (a, one 
„, more antiacne compounds and , W one or more other agents which function by a n„„-a„,,gene mechanism. 

■ .t^inopnts as discussed Two or more combined compounds 
such as chemothreapeutic, angiogenic, or angiostat.c agents as d.scusseu. 

may be used together or sequentially. 

' ,n another related embodiment, compositions of the invention may contain one or more antigene 

a . ppn r M(i "> PRO-C-MG 12. PRO-C-MG.45, PRO-C- 
compoends. particularly oligonucleotides, targeted to a PRO-C-MG... 

MG 64 o, PRO-C-MG.72 nucleic acid and one or more additional antlgene compounds targeted ,„ a second 
nucleic acid targe,. Numerous examples of an.igene compounds are known in the art. Two or more combined 
compounds maj be used together or se,„en,,a„. For example. 1m e, a, . Cancer Research 5,,4 ) :S,5-, 

reported inhibi.on of tumor growth using antsense VEGF The recombinant adenoviral vector AdyCMV 
carried the coding sequence of vvild-type VEGF165 cD N A in an antisense orientation. Infection of U-B7 MG 
m a h„„a,„ g„„ma cells w,,h the vector resulted in reduction of the level of the endogenous VEGF mRNA and 

drasticallv'decreascd ihe production of the targeted secretory for,,, of the VFGF p,o,e,n Ire, en, of s c 

,a„ choma , ors established „, nude mice » „h intralestona, intecon of amisense VEGF vector inhibited 

,„„,„ .."roved, Shar„, a e, a, U. Clin Invest. ,02,8, I 5««-60 8 t IW. rcpnrtcd ,ha, by blocking perlecan 

t ^ iM bv g Cher c„„s„,„,,v. CMV-drivc, „, doxycyclme- inducible a„,ise„se c„„s,ruc,s. growth o, 

colon carcinoma cells was markedly at.enua.ed. „, b„,h ,um„, v.nograf.s induced by human colon carc,no,„a 
cells and ,um„r allograf.s ,ndaced by highly invasive moose melanoma cells, perlecan suppression caused 
subs,an,ial inhibition of tumor growth and neovascularization. In is no.ed ,ha, the mouse sy s,e„, „, 
combina„on w„„ an appropria.e human tumor o »r cell hne xe„,,g,af, „, mouse allogral, also P ,„v,des a 
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^aP- ,, *v , ppn r' M(i "> PR()-C-VKi^^rR()-C'-VlCi.45. PRO-C-.\Ki<'4 
rapid means to screen tor irMimal.y effective PRO-C-MG 1 KO <. .viu. 

or PRO-C-VKi 1 - antiacne compounds in vivo. 

The effective amounts of the therapeutic agents administered in combination with the compounds of the 
invention wi., be at the physician s or veterinarian's discretion. Dosage administration and adjustment ,s done 
t „ achieve maxima, management of the conditions to be treated. 1 he dose wi.. additionally depend on such 
iactors as the tvpe of, he therapeutic agent to be used and the specific patient being treated, lypica.ly. the 
amo „n, emp.oyed. at least as a starting point. w,H be the same dose as that used, ifthe given therapeutic agent ,s 
administered without a compound of the invention. 

Accord.nu to the present invention, ang.ogenesis. vascular and neovascular conditions are particularly 
we,l-su,ted to antiuene therapy (see e.g.. Thomas etal. Radiographics 1 8(6,: 1 373-94 ( 1998)). Accordingly, 
local ..ene transfer into the vascu.ar wall offers a promising a.ternat.ve to treat ang.ogenic-related diseases and 
disorders described herein. Blood vessels, and the vascular wall, are among the easiest targets for gene therapy 
because of readv accessibility and of novel percutaneous, catheter-based treatment methods. Vascular and 
interventional radiology techniques also are idea.lv suited for minimally tnvasive. readily monitored gene 
de.iverv of either vira. or nonv.ra. vectors or of syntehetic o.igo compounds. Recombinant genes can be 
delivered er v,v„ and ,„ vivc; the latter approaches can involve well-known open surgical, percutaneous 
injection or endovascular catheter-based methods. Perforated, hydrogel-coated. and double balloon catheters 
can also be read.lv used. Catheter systems for gene transfer enable delivery of the vector to the prec.se 
anatomic locat.on with transfection limited to the cells of .merest and w.ll minimize shedding of the vector to 
d.sta. sites svstemic effects of the therapeutic agent, and morbidity from the delivery method. On the other 
hand »ene transfer to the artery wall can also be accomplished from adventitia. and in some situations 
intramuscular ,ene delivery, Promising therapeutic effects have been obtained in animal mode, of restenosis 
with the transfer of senes for vascu.ar endothelial growth factor, fibroblast growth factor, thy midine kinase. 
p53 bcl-x nitric oxide svnthase and retinoblastoma. Also, growth arrest homeobox gene and anttsense 
oligonucleotides aeainst transcription factors or eel. cycle regulatory proteins have produced beneficial 
therapeutic effects. An.iangiogenic tumor therap.es using antigen technology can provide broad-spectrum 
action low toxictv. and. in the case of direct endothelial targeting, an absence of drug resistance. Gene therapy 
offers a potential way to achieve sustained therapeutic release of potent ^angiogenic substances. An 
alternative for lonaer term administration (or as combination therapy ) are recombinant vectors carrying 
antisense -enes. For example, adeno-associated v.rus (rAAV) vectors carrying genes coding for ang.ostattn. 
endostatin. and an antisense mRNA species against vascular endothelial growth factor (VFGF). efficiently 
transduced three human tumor ce.l lines tested. Transduction with an rAA V-encoding antisense VLGF mRNA 

i t.imnr roll VFGF (N"ii\en et al.. Cancer Research. >8(24):?67:>-7 

inhibited the production of endogenous tumor cell \ Llir (Nguyen 

t ...^ffprrd for illustrative purposes on. v. and are not intended to limit 
(1998)). The lollowmg examples aie ottered tor liiusirauvc y \ 

the scope of the present invention in any way. 

All patent and literature references cited in the present specification are hereby incorporated by reference 

in their entirety. 
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i „ , r ,- n-.i'd ucordin" to manutaclurer s 
Commercial available reagents referred to m the examples vscrc used accord . 

- r , , in, source of those cells identified in the following examples, and 

— ' ~ r; : : ,,,,s * ,hc Anrerrcan . C . Co-,, Manassas. 

throughout the specification. by ARC accession 
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orPRO^C^IGJI ^ endo thclial cells is a cntieal process 

Formation of Three-Dimensional Collagen Gels. 1 - 

, . . ■ n n( i vasculo»enesis. Human umDincai co.u 

int „edeve,opme„, „, a b,„odvcsse,dur mg ang,ogen^a„ fc prescnce ol ttrout „ lac ,„r, 

e„do,be,ialce„ s( Hnv t .O undergoing ,ubc rornraoon m collagen S 0s .„ -en 
mil ,„c ,be ang.ogenrc environn.en, of cndo.beHa, c* in vivo, proving a v,e,,- a ccep,ed »s,c,„ 

■ Vv*™^ both in nornra, and ne„p,as,ic condr.ions. The ,h,ee dinrensrona, ge, „ 
an«io«enis s and vaacuiogcncsia, n. .. r _ p 

an-i^-v., f ,,v,,,. nc m iVF-( s «rovvn on the ^urtdec 

prereq.nsr.e for .he drfferen.ra.ion and fusion of endo.h.bal cell, m.o .ubes. as HL\ LC . = 
, or-ela.inoronplas.icdonoli.ndergo.ube-fom.a.ion. 

- ,„ bnef HUVECs .ere grown under var.ous co„di,o„s. rnducve „ -,nduc,,e ,0 ,be ,or, a„o, 

Jo. eo, lagen fi,„r ,o„-,nduc„,e, or , collagen gels Onducve, w,,b or wr.hon, 
Lors ,o srmu'lare induc.ion * nornra, ang.ogenic facrors or bv ,u„,or-der,ved fae.ors. Differential cDN A 
sc ree„,ng was used ,„ .den.rfs genes crr.tcal ,„ thrs process T„e par,cu,ar nrethod used ,„ 
,„ endo.be,;, ce„ gene espressron »as 0 ua„,,a,,ve E s,ress,on Analvsrs (QE A U.S. Pa.en, M ^ 
' HUVTC .„.a, RNA v.a s prepared, followed bv mRNA purification and double s.randed cDNA svn.lres, . 

Z . r 1 L wrllc.ion en ? ,,„e parrs ,o produce cONA fiagmen.s. wbieb wore ,be„ bga.ed wr.b 
i r i I arrs bearing .be speerfic sciences of ,be Irr.ers were used ,„ anrplr, .ue ,s,r,c,ed pro uets 
rla PCR reacon. Qnanttficatton and ,den.,„ea,io„ of anrpbficd producs revealed modulated gene, .bus 

* '" S *~ C "" Cal ,C r^nri- l,„»s Colla-en gels were fornred bv mis.,ng .oge.ber an ,ce-c„,d 

Tube formation was achieved as follows. Collagen B e M1Q o stock 
„e,a„o„ s„,.„,o„ of. ,00:,,7:50: ,0,50 6,5 ra.ro <b» vo, um e, of a ten-fold-concentrated Ml« s ~ k . 
Ler 0.53 M N.HC03. 200 mM L. g ,u,a„,inc. W e , co„age„. and 0, M NaOH. T„,s .as n,,ed 

r- v in 6 rells'ml) at a ratio of 4 volumes gelation 
HUVFC cells (in 1 X basal medium at a concentration of , x 10 cells ml) 

. , , , , of cells Th e „cls were allowed to form by incubation in a C(3 2 -free incubator at 37 C tor 
30 solutions 1 volume ot cells. Thesis suppleme nted with 1% 

,« min to Ihour. The gels were then overlaid vvhh IX basal medium conning PP " 
PBS IX I IS. « ,-glutamine. 50 mg ml ascorbic acd. 2,5 mM NaHCO, .00 U ml pc„,c, .n and .00 

strep, c„, in the tube-forming expertments. the culture med.a was supplemented w,t 80 nM A. 

40 n „ ml K,P and 40 ng m, VEC, , a paralle, set of experiment, endothelial cells were culture^ he 
, sur^e of , P e 1 collagen, or on pig .in gelatin CO.CO. USA) , • X basa, .edit, con.stmg o M , 
, t K ,o F RS 1 X ITS -mM I -dutamine. 50 mg ml ascorbic acid. 26.> mM NaHCO,. 
supplemented W .th 1».FBS. IXIFS.-m. 40 n» ml bFGF and 40 ng ml VEGF. 

V ml penicillin and 100 U ml streptomycin, without or vuth 80 nM PMA. n e 
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,,, r ,,, onaH « «^ - ■* - — 1 m "T^:r n co "" 

,: s , <NA was ,so,,d fro,,, cc„s i" *« < 2 " " r . . 

niRNA .„ a- ON, sy ^ » — — - - " * * ™ 

— - - - - — - • * - r; :r :: . - 

intermittent tientleaiiitation. 1 he lube;, wat storm ° 

, , nn»r iture and the mRNA extracted following manufacturer 

l he tubes were then thawed at room temperature and 

n in | , d in DFPC-treated water and RNA content quantified 
spcciHcations. The RNA pellets were resuspend.d ^ r Gene CaH.n^ ana.vsis were 

^ctro.opicaUy at 260 nn, RNA samples were stored -20 C Sa.p.cs used tor O n t C 
s , P ped on drv ,ce to Cura.cn Corp. (New Haven. CT, Samples from „me po.nts ot , , and .8 s 
snippcuLMu , ,iic „ m ivn in rn a«en ae s and on tne 

surface of ,v P e , collage in , X bas.. medium supplemented witb 80 .« *> "= 

VEGr f,o„, „me poims of 30 m,n and , 4. , 24. 38 and 46.5 lus were prepared logman PCR 
vtur irom in i removed bv treatment of the 

confirmation For the quantitative expression analys.s. contam.nat.ng DNA was 

m H,an Wh Polv-A* RNA was prepared by fractionation of total 
• i , a rkia with DNAse 1 (Promeua. Madison. Wl). roiy v 

( MPG LrrrcolnPa*. NJ » flowed by cDNA syndesis by reverse ,ra„scr,p„on », o„go-d r P n ,ed m RN A 
S. p rS Z ... Ufe Tec„n<„og,es, and second srrand sy es, Termma, ^ — - * 

::!„,:, -^--^-^-r:^^-. 

ration ofcDNAbv phenol-chloroform extraction. Meld ot cDNA was quantitate , 

; :™ Lea,: ^ ^ ^ - ... » f ^ 

rep—ecoverageofmostof,^ 

:5 products were dena.ured by heaong to % C and elec.rop ^ 
denaturing condr.ion, in 6M urea. PCR product, were v,sual,zed by the presence 
usm „ a multi-colo, laser escita.ion Niagara (Curagen Corp , New Haven CT, paging system 

C allmg analysis used . fully anegrared Web-based interacve bioinformancs da,a gatbermg an 

■ , f„abasc, usin. presen, s.ausucal and ma.hemaucal crirena (US Pare,,, 5.871 .607) and a = enc 
30 propnerary databases unn, pi d )N \ fr a ..n.enl can belong to 

*„ ecnerated from rbe cDNA fragment data tlra, is a „s, o, ItKeK genes that P.. - 

_ e s„e of tlte fragnrerr, and tne p„s„,o ,„e restrtcon en.nre patr tlra, pro ucc , Kn» 

!; q ; ic „ce ,f a gene candrdatc could no, be ob.atned. tlre ONA frag.ttcn, was dcs,g„a,cd as be,o„g,„g a 

p„,a„venoyelgene GeneCalls 
-s A GeneCall was defined as the probab,l,tyot a cDNA Iragn.cnt belon, . 

" were inrmcd ,„ a p„,s„,„ag reaco ere rbe f». sequence of tbe „ k e,y gene of 

desl< .„ po,so„u,g P ers as previously descr.bed ,US Pa-en, 5.87, .6,7: Sb.nr.ets e, .W- ' K 

J,, 8-805 ul, Abla„o„ of tbe cONA fragnrent of , uteres, conferred fa, ,l,e c — 
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bclonuedto.hc S cmMo,w™hopr,merw a sdesigncd 

^ Conce al, „ obiatned „„ a .UNA <» '<"«' *•« *•»" « *"* ^ 

a „d subConed ,„,„ ,, coh ustng standard , A-c, g m. a* cm. ,hc p.,,, , «. 

cl)N A ha.men, was then «^ an. *. resu.ong seance ^ . **. P— »*»- -« — 



as described abov 



scnDeu arunc. 

„, con.irm the expression data from GencCallntg * a. mdeponden, tcc e. t.oanmaovc R 

* whtch „ spoo.nc PCK P . P- a,,, MM - ' • 

e P „ n er Ouorescen, dye a, the a end an, cucncnc, ^orescent d>, « - ^ ° ^ 

4 \ ^ m ( Na,,„„, Btoscteuoe. ^ MN,. .« <M> ng, « — » • » »' * »~ 
mtvture accutding to the manufacturer* protocol ,Koohe Molecular - Branchbatg^f . .* 

therma, cvc,in e condition* i»*dcd . «* « »< C * 3 » ""»■ ' " C fW '° * ^ " , 

fw , * anneahna a, 60 C for , mi, and a fin., bold a, 25 "for 2 mm Siandard curves for the of 
each^cne were Jenerared by seria, d,,u„„n of a standard preparation of ,o,a, RNA iso,a,ed from umescen, 

, \ thr fold induction normalized to the same gene 
HUVF.C grown in monolayer culture. Data were expressed as the told induction 

from quiescent HUVEC RNA. 

,a in the election (oatinu) of differentially expressed genes in tube 
The GeneCalline process was used in the selection i B aiin & j 

f„ rma „„„. Tne «P-ne„,a, -*» - — - * " "™ ^ «"* " ^ 

,v P e I cohacet, ,n ,X basa, medtum supp,eme„,ed ... 80 „M FMA. 40 „„. bFCF »nd 40 ng m, 
not form .L but rather remain a 5 a monoiayer W. resuh a,so occurs „*, ce„s are grown on geiarnr. a 
f„ rm of denarored coiiagen. Howe.er. ,f , h e ceHs are so.pended ,n a.ree daoen.iona, co„a S e„ ge,. and grown 
„, . X bas a, med,a s np pl emcn,ed w„H 80 „M PMA. a„ ngf„ nFC, and 40 „g,„ VBOF. *« ^ » 
5v „*„n„ US d,ffere„,,a„on n„„ an ,„,erc„nnec,ed ,uoe „ k e nerwor, T h e „, b n, a r scores conram ta ,en4, e 
s | ruct „ r e 5 A, 4 noor, iargc mrraceiiniar vacaoies are f„r m m, oo, ,„e cell, are „,,. ronnd. Ar 24 h r, ,„e ee„ S 
ta « become e,„„ga,ed and n„n> ee„ S are ,o„ch ing o.ner ee„s. By 48 h r, >he ee„ S have become 

mrerconneced and sbare common iamen, To S e,ec, for genes rba. pia.v a roie , drffercnoaoon. an array „, 

CeneCahrng differences was ser up sncb ,ba, cDNA fragmen.s ... changed more man 2 f„,d be.ween 
a „d 4 boor: berween 48 hours and 4 hours, or oe.ween 48 hours and 24 hrs. ,„ ,he 3-D go, environnren,. bu, 
which were unchanged or changed iess ,„a„ 2 foid ,n ,he 2D «surface of ,yp. , coiiagen or ge,a,m, «nv,ro„me„, 
al ,he same pa.w.sc ,ime compares were preferenhaiiy seieccd and idenuf.ed. in addition. IhosecDN A 
f ra „„,e„.s which dem„ns,ra,e iarge «grea,er than 8 fold, changes in gene expression were a,s„ tdent, e d 

" f u„ ,c,,..,„ cDNAs corresponding to the dtffercnttalK expressed genes tdenofted be rhetr f.encC a,led 
f ta ..men,s » prepared and sconced as foi.ows An „„ S o d I prtmed ONA hbrarv was prepared ,rom 
mRNA ,s„,a,cd fro un.at, HUV.C ce„s as abuse, usmg reagents and proroco.s from ,nv„,„ s en. San D.cgo. 

us „, 2 teagents and protoco.s from Ltfe Technologies. Oanhersbarg. MD .Super Scrip, Plasnnd System ,. ,n „„s 

the double stranded cDNA was s,„d to greater that, 1 000 bp and the Sal, Not, ,u,,ered - 
cloned tnto Xho. N„„ Ceased sector pRK5D is a clomng vector ,ha, has an sp, transcrtptton inioaoon stte 
fohowed be an SO, restriction enzyme s„e precedtng the Xho, Motl cDNA Contng sues 
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O^onneleondcs proRascd npon d,e ahosc d«*d GencCal, lra gl .,e,u seancnce v.ere ihcn 

u, ,dc,H„, by IVR . C.NA hbrarv d,a, conua.cd .he se 4 ,,nce of n.iercs, and ,o -« * P™bes «• 

,;„,„ a Cone of iho foll-^.h co,,,,, ^ f W » dd.orcnhalh stressed s enc „, inlcresl. K, ra ar and 

^ K-K ^ ™„era,l S ra„ f c fro,,, 20 u, , erodes and are of,en *« . ™ 

„„,,„„„ bp fne ^ arc ,>P,ca,K 4„- 55 bp ,n ^ - » ^'^ 

•■„ , a lav I)N \ from (he libraries screened b> M ampldicanon. as per, \osubel el 
libraries lora lull-lenelh done, l^a [rom me 

., c,„,,„ , ,* ,„ u™v. «, U /o S ,Joh„ W,,e> and Sons , » al, ,he PCR P , * i™- 

„ hrar! »„ ,he„ nsed «, ,so,a,e clones encode ,he S e„e ., in.eres, nsin, ,hc probe „„ s „„oc,e„„de and one o, 

the primer pairs. _ t ^ 
PRO-C-MG.2 . Fhe initial General! assembled fragment sequence was SKQ ID No. >. .oob.a. 

t - u |l-| t ^to^ P^ bes based on th ' S SequenCC WCre ^ r °"° WS: 

r .,.,,„-.,-, r . r ,~ r ." T — r;-:r,AC^Gn 3' (SEQ II) NO:6l 
r,,rwarH PCR primer 5 G^G,,m. — ^ 

— .— --a 3' (SEO ID NO:8) 

> OfR nrimpr S' rTTT-rrAGAGAAAY I'LL itlil o i- ^< • J 

rev cjsej>n< tinier- . . . . . ... r jS l Q ID 

hvbndjZcUio^^ 5' G C C AT C G AG G C G AG C G A G AG i - — - — • ^ - 

NO:? l fu.l lemuh Cone was identified that contained a single open reading frame vv,th an apparent trans,at,ona, 
initiation site .nucleotide positions 66-6, and a stop signal at nucleotide positions ,794-17,6 (SEQ ID NO:,). 
The predicted polypeptide is 577 ammo acids long, has a calculated molecular weight of approxunately 
6493S06 daltons and an estimated pi of approximately 9.94. Analysis of the full-length PRO-CMC, 
sequence shown ,n SEQ ID NO:2 evidences the presence of a variety of important polypeptide domain. The 
locations B ive„ for those important polypeptide domains are approximate as described: cAMP- and cGMP- 
dependent protein kinase phosphorylation site at ammo acid positions 54-58. 44 1-445. and 464-468: cascm 
Kinase „ phosphorylation site at ammo acid positions 3,-36. 57-6,. 1 ,0-, 14. ,79-183. 

,37 40-406 45,-456. 470-474: tyrosine kinase phosphorylation site at ammo acid positions 1 16-1_5 and 17- 
„ N -myr,stov,at,on site at amino acid positions 489-495. 545-55 ,. and 549-555: leucine zipper pattern at 

" aLno acid positions 289-3 „ : a PX kinase domain at ammo acid position ,6-122: and. a pRinase doma.n from 

am,no acid positions 230-284. This gene had a greater than 4-fo,d increase in gene expression as determend by 

the GeneCalling approach, clone , 2 is ^2.5X by GeneCalling 

a tu ATCC nn September ">8 1999. and is assigned A ILL 
Clone DNA-C-MC2-1776 has been deposited with ATCC on September _b. 

30 deposit no. PTA-799. , . . 

PRn , r . MG .,2. The initial GeneC all assembled fragment sequence was SEQ ID No. 9 To obta.n the 
full-lc^^r^ P^es based on this sequence were as follows: 

fo^rd M 5' GALL I ATTGGGAC ACC f , CTGGAG 3" (SEQ ID NO: ,0) 
[ ^ jiM ^t,U,(,, (; U, ; U ( ,A«,U 1 ( I A(,r i(l AU V.SEQIONO :,21 

35 ^ 5' CCCGCL I AGTGCCAAGCAACCCTCCAAGA EGG TAGTTATCAA A , «> 

' A full length clone was identified that contained a single open reading frame w ith an apparent translation. 
in ,t,at,on site .nucleotide positions 465-467 and a stop signal at nucleotide positions ,884-,886 (SEQ ID 
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N „, ,. „, ^ JfL * 4« ««* u,„, i,s . ^ - > 

J; . — p. — - <>- ,uii - k " ,s ' 1 R< ; d , ; , „ c 

^, ,„ SLO II) NO:4 evidences - ^ - « ^ 

dependent protcn, kinase phosphors lat.on s,,c a, »n„no »d >-" "" d , 

,S 4 5 8 -4o> 463.467. 467-47,, ,„d4o 8 -472 ; M*tf M ^*.«-~~' » — > »^ 

' " ",, .J „ 8 ,,4 ^4-230. 262-26 8 . 287-7<,, and 364-7,70: and a potential autocatalytic peptide ^ 

■ , r-i -v an ow^-Sl (1993)). This tiene had a 
tire at position 99-104 (LPRGhD. see Gu el al.. J. Biol. Chcm. -t>8( 10).7.->7_ ^ 

i^f.rmine'l bv the CicneCallin" approacn. 
neater than > s-fold increase in gene expression as determined b> tne uc _ . 

greater man _.. ^member ^8 1 999. and is assigned 

Clone DNA-C-MG.12-1776 has been deposited with A 4 on September 

ATCC deposit no. PTA-798. ^ t 

An anaK sis of the Davhoff database (version 35.4> Sw.ssPiot ^ usin, the . - 

v, ninSFOlDNO-4 evidenced sequence identity between the PRO-C 
analysis of the full-length sequence shown in ShQ ID NO.4, ev q Y()0 , 81was 

MC,,2 amino acd sequence and the foUowmg Dayhoff sequences: Accession P _Y<XP-8, - O - 
reported as a 337 a mmo acd long human a.leged, secreted protein encoded by gene * = - 

i nnn r Mr, P from ammo acid position 1j8 to 4/4. wuvwu 
amino acid sequence matches PRO-C-MU. I - rrom anui 

Zcs and ^ T-ce„s, and consequently «. «> M - , -* * 

disorders, immune deficiencies and reproduction. 

PRO-C-MC45 The initial CencCal, assembled fragment sequence „as SEQ ID No. 

^ cm in MO- ">4 was used to search public bS 1 

,„ EST accession SAA46I480. To obtain a longer sequence. SEQ ID NO. .4 

^ R,„k , The search was performed using the computer program BLAST 
and other sequence databases U-K . GenBank) rhe search p 

„ r BLAST- 2 (Altschu, c, Meters*,,. 2«:«0-4S0 „«6,,. Compartsons »,,h a BLAST 
of preferable 70 for ,n some cases. ,0, or greater tha, did no. encode known proteins were clustered and 
slled ,„,„ a consensus DNA sequences „i,b the program ,hra, .Phi, Creen. 

,den,;r,ed EST sequences using phrap. In addition, the consensus DNA sequences 

always, extended usmg tepeated cy cles of BLAST and pbrap to extend the consensus sequence 

possible using the sources of EST sequences discussed above. 

" I ron, «*, ,be CiencCubed sequence or the consensus sequence or both, obgonucleo,, cs are 
svn „, e s„cd a „d used ,„ identify by PC, a cDNA hbrary that contarns the sequence crcs, an lor us 

' , r.n PRO polypeptide Forward and reverse PC R 

, i f,ill-len»th codmiz sequence tor a l KU poi\pci,uuc 

nrobes to iso ate a clone ot the tun itn t ui euu. _ M , m 

!ers general range front 20 to 30 nucleoudes and are often designed ,„ g,e a PCP product o about ,00- 
; „„„ bp 'n length The probe sequences are op*..* 40-55 bp ,n length. >n some ™^ 

„„.,„,le„,,des are sc„,hes 12 ed »hen tbe consensus sequence ,s greater than about l-l > kbp In order 
; . Li Itbrartes for a fulLlength Cone. DNA from the Itbranes ecus screened by PC, ampbOcatton. as 

Z le, c , r n o mr— — - *• PCR — pa " A pm c " ° 
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was then used to iso.ate el" ncodmg the gene of interest using the probJ^onuc.eotide and one of the 

primer pa,rs. >o obtain the full-length clone, preferred oligonucleotide primers are preferably as follow 

t nruard PCR primer 5' atgcagttct ttttcaactt cc (SEQ ID N():26) 

reverse PCR primer 5 'ctagagacca atctaagtaa 3' (SEQ ID NO:27) 

The probe can be a unique region preferably from about .9 to about 100 base pairs. 

The cDN'A Uh.anes used to isolate the cDN A Cones are constructed by standard methods us,ng 

CMimC rcia..v ava,lab,e reagents, such as those from I„v„rogen. San D,ego. CA. The cDNA ,s pnmed with 

olioo dT containing a Not. site, linked with blunt to Sal. hemikinased adaptor, cleaved with Not.. sized 

appropriately by ge. electrophoresis, and cloned in a defined oriental into a suitable cloning vector (such as 

, ,- -d ■ , -r if nRK^D that does not contain the Sill site; see. Holmes et a!.. Science. 

pRKB or pRKD: pRK^B is a precuisor of pKK^u ti.ai ucc 

->53- 1278-P80 (1991)) in the unique Xhol and Notl sites. 

"~~ PRO C-MG 64 The initial GeneCall assembled fragment sequence was SEQ ID No. 5. This was similar 
to FsT^hTa A9, 3939. To obtain a longer sequence. SEQ ID NO: 24 was used to search pubhc EST 
and other sequence databases (.., . OenBank, The search .as performed using the computer program BLAS I 
or BLAST- ( Altschu. c, aL M^^MMm^- 266:460-480 ( . 996)). Comparisons with a BLAS V score 
of preferablv 70 (or in some cases. 90) or greater that did not encode known proteins were clustered and 
asse mb,d into a consensus DNA sequences with the program "phrap" (Phi. Green. University of Washington. 
Seattle Washington). Using this homology screen, consensus DNA sequences were assembled relative to other 
identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were often (but not 
alwavs) extended us,n, repeated cycles of BLAST and phrap to extend the consensus sequence as far as 
possible us,ng the sources of EST sequences discussed above. To obtain the full-length Cone, preferred 
oligonucleotide primers are as follows: 

forward PCR primer 5' atggtggagt ggaggacctg (SEQ ID NO:28) 

averse PCR primer 5 ' ctccaacacc aagtactctt ga 3' (SEQ ID NO:29) 

The probe can be a unique region preferably from about 19 to about 100 base pa.rs. 

The cDNA librar.es used to isolate the cDNA Cones are constructed by standard methods us.ng 
_ia..v available reagents, such as those from .nvitrogen. San Diego. CA. The cDNA is primed w.th 
o„.o dT containing a Notl site, linked with b.unt to Sal, hemikinased adaptors, cleaved with Notl. sized 
appropriately bv ue. electrophoresis, and Coned in a defined orientation into a suitable cloning vector (such as 
pRKB or pRKD; P RK5B is a precursor of P RK5D that does not contain the Sf,l site: see. Holmes et aL Soence. 
253 1278-1280 (1991)) in the unique Xhol and Notl sites. 

^ PRO-CMC, 72 The ,n,t,a, GeneCall assembled fragment sequence was SEQ ID No. 5. This was similar 
l0 hS ". accession, aa77.960. To obtain the full-.eng.h Cone, oligonucleotide probes based on th,s sequence 
were as follows: 

forward PCR prim er 5' gctgcttcttggttggaagattctgg 3' (SEQ ID NO 20) 
reverse PCR primer 5' ccagaatcttccaaccaagaagcagc 3' (SEQ ID N< >:2 1 ) 

^to^ 5' gcatcatgctgtttgacactttcccaattaaaagtcccttcataaaactt tgc 3' (SEQ ID NO:22). 
and a reverse hybridization probe was ggagctgccattagaatcaagaatctttgc (SEQ ID NO:23) 



A ,,„ ,,.„,,„ Cone „" „r,cd .ha, con.ained a sm* open reading » ith an appare,,, .ransh ,al 

,„„„„,„„ si , ; ; illldt .„„ Jc posilionx „-7a and a slop signai a, naclcobdc P „s 2n W ,-20« ™ "> 

N( , r„ I he prcdiaed pobpepbde is boa an , acids s . Anabs.s of.hc fniblcne.h PKO-C-M., 7_ 

scq „c„ce s , SK< » ID NO M -he presence of a vario.v or in.por.an, p<„> pepbde d ains 

WeKajM of »«* K *, KM iap J— W~ »"»"• • " M3 
dc.ennined be ,„e Pfan, a, g or,,h,„. e ivin E a very — - »' " « » J » «" <»'* 

■Wdrn* PR. >-C-MG 72,s twWmctl ,o have acbvily a, a c, I Pasc-aebsal,n S orcein. ^ o. *e KW- 

; vpc ,„ . ^ «*~ *• — "•"^ ac,ivc domains - a,e 

, ., h ,, ul ss-, ioabour-mioabciaJdO.andK.aboalJJl wal>oul5!!.inShO 

about amino acid position 206 lo about ^-o, lo aoom . - 

ID NO-14 

KX AMPLE 2 

^The following method describes use of a nucleotide sequence encoding PRO-C-MG.2. PRO-C-MG 12. 
PRO-C-MG 45 PRO-C-MG.64 or PRO-C-MG.72 as a hybridization probe. 

ON A comprising the coding sequence of full-length or mature PRO-C-MG.2. PRO-C-MG.12. PRO-C- 
MG 45 PRO-C-MG.64 or PRO-C-MG.72 is employed as a probe to screen for homologous DN As (such as 

' ' . f PRO C MG 1 PRO-C-MG.12. PRO-C-MG. 45. PRO-C-MG.64 

those encoding naturally-occurring variants of PRO-C-MG._, PKU c 

or PRO-C-MG 72) in human tissue cDNA libraries or human tissue genomic librar.es. 

Hvbrid.zation and .ashing of filters containing either library DN As is performed under the following high 
strin „encv conditions. Hybridization of radiolabeled PRO-C-MG.2. PRO-C-MG.,2. PRO-C-MG.45. PRO C- 
MG 64 or PRO-C-MG.72-derived probe to the filters is performed in a solution of 50% formam.de. 5x SSC, 
0 SDS 0 1% sodium pyrophosphate. 50 mM sod.um phosphate. P H 6.8, 2x Denhardfs solution, and ,0-,. 
dextran sulfate at 42'C for 20 hours. Washing of the filters is performed in an aqueous solution of 0. 1 x SSC 
and0.1%SDSat42'C. 

DN As having a desired sequence identity with the DN A encoding full-length native sequence PRO-C- 
MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 can then be identified using 
standard techniques known in the art 

EXAMPLE 3 

" Th,s example illustrates preparation of an unglvcosylated form of PRO-C-MG.2. PRO-C-MG. 12. PRO-C- 
MG 4S PRO-C-MG.64 or PRO-C-MG.72 by recombinant expression in E oli. 

, pro C MG -> PRO-C-MG 12. PRO-C-MG 45. PRO-C-MG.64 or PRO-C- 
Ihe DNA sequence encoding PRO-C-MG... I l 

MO 77 is i„„* antphoed a,„ S selected PCR primers. , be primers should contain restriction cn,>,„e sues 
„h,ch correspond ,» the restrtctton en.vme si.es on ,b= selected expression vector. A va„„y of expression 
vectors can be entploved An example of a suitable vector is pBR322 (derived from £ .„/, see Bohvar c, a, 
a,„, -9.(1977,) which contains genes for ampicilbn and tetracycline resistance Ph. vector „ dieested vvtt, 
restriction en.vn.e and dephosphorvlated. The PCR amplified sec,,ences are ,„en ,i s a,ed ,„■„ rbe vector The 



poKbis icadcr tmcluding ,„e tlrsl , n S,N eodous. polylus seuucuc. «. ^ 
c ^ PRO-C-MG ,2. PRO-C-MG 45. PRO-C-MG 64 „r PRO-C-MG 72 coding ,cg,o„. lambda 

transcriptional terminator, and an argl ! gene. 

tw — - *«. - - » ' <"'" " M " s *• 

« ; .1.. T s,or„,a,„s arc ,aen,,ncO by „,c„ «. ^ ™ ' » -~ "" J 

DN A sequencing. , , .. 

■ Se.ec.ea J — can he in liquid eal.nre ,„ed ««* » LB M 

a„„bi„„cs. T„e occrmgb, culture ca„ subsequently be » • • ™* ' ~ ~ 

fc n grown ,„ a desired optical density, during rtich tbe express promote, ,s turned on 

Mier cu,u„ing ,„e ce„ s for sever,, more ho,,,. » «... ean be harvested by cent, ifugation. The ce„ 
pe.le, obtained by oV- cen,r,fugu,ion can be so,ub,„ z ed using a s c„, S known In ,be ,r,. and ,he 

so,ub„i 2 ed PRO-C-MG. 2. PRO^-MO.,2. PRO-C-MG.45. PRO-C-MG 64 „ PRO-O-MC -2 P ,c„e,„ ca c„ 

be P ur,f,ed using a me,a, cbe.a.ing co.umn unde, condi.ions ,ba, .How ,. 6 b, binding of.be P r»,e,, 

PRO-C-MG * PRO-C-MG.,2. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 can be expressed 
„,„ in a p„,v-H,s .agged form. u 5 ,„g ,be f„,.ow,ng procedare. 4 be DMA encod.ng PRO-C-MG^ PRO-C- 
MG P PRO-C-MG.45, PRO-C-MG. 64 or PRO-C-MG.72 is initially amplified using selected PCRpr.mers 
The primers wil, con.aia res,r,c,i„„ enzyme si.es wbieb correspond ,o the restriction en.yme sues on the 

s c,ec ed expressmn and o.ber usefu, sequences p,oc,dmg for efiicien, and reUable ,ra„s,a„„n a on. 

ap,dp :a,io„„na m e,a,cbe,a„„nco,un,p.a„dp,o,e„,y,,cr M ,oya,„„be n ,er„ k ,nase ■ ' — -amp,, e . 

polv-His ,agged sequences a,e ,be„ Uga.ed i,«„ an expression vecto, wh,c„ ,s used ,0 .ranslorn, an u.„ bos, 
L, on s,;;,n 52 ,W3„0 fuhAUonA, Ion galE rpoH,s,h,pR,s, CpPUac,,, Tra„s,„rma„,s are Hrs, g„»„ ,„ 
LB e„„,a,ni„g 50 mg m, earbe„,c,,„n a, 3CC »i,b sba t „, g unci, an 0.D.6C, of 3-5 ,s reacbed Cu„u,e S are 
„,e„ d„u,ed 50- , 00 fo.d in.o CRAP media (p,epared by ,„ixing 3.57 , <NH 4 > , SO, 

, ,0 mM MPOS. PH 7.3. 0 55% ,w v, g.ucose and 7 - M«S0 4 , and gr„»„ for appro.„„a,e,y 20-30 bours a, 
3„X „,,b sba k ,„ S . Samp.es are removed ,o verify express,™ by SOS-PAOE ana.ysis. and ,e b„„ cubure ,s 
cen„,fuged ,o pelle, ,he cells Cell pelle.s are frozen until purification and refold.ng. 

t p,s,e „ 0 5 ,o I > rcrmen,a,i„ns «6-,0 g pellets, is resuspeuded ,n ,0 volumes.w v, ,„ M 

..„a„idi„e. 20 „,M I r,s. P H » buffer Solid sod,,,,, sulfa, and soc , ,c,„„bio„a,e ,s added ,o ma k e baa, 

:„„een„a„„„ S of 0 , M and 0 02 M. res P ee,,ve,y, and „,e s„,u„„„ ,s sorred overmgb, a, 4 C. fb,s s,ep ,es, s 

„, a denatured pro,e, h a„ cysteine restdues MoCed by su,f„„„ Z a„„„. fbe s„,u,,o„ ,s cen.rdugc a 0.000 

rpm ,„ a B.c,man t.bracentifuge for 30 „„„ The supernatant ,s di.u.ed «h 3-5 voiunres of me.a c e,a,e 
co„ 1 mnbuffer,OMguan,d,„e.20„,MTr,s.pH7 4,andn„ered,brougb 0.22 „„eron fdters toCardy . 
Carifed eytract is ,oaded onto a 5 m, Oiagen N.-NTA meal cbeia,. column e qU ,„bra,ed „, tbe meta cbe la c 
„,,u buffer Tbe co,um„ is vvasbed ,,,b addioona, bttffe, conta.ning 5 M ,m,da„,e ,Ca,b,ocbem. Utro, 
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P , , 74 „,e P ,M^ b-nrcr «... .,, - ^ — ~Z,» 

^ „„„,„ are P oj ™a s.o.ed , a c i,,,,,,, , -...a.ed ^ - — ^ " " 8 

„s,„.. the calculated extinction coefficient based on to ammo aad sequent 

,„ : , ln , P „ 8 , „ m m , - = - **• - 1 - 'z 

■ i. . ,„ si) t« 1 (XI micro'Tams nil I he rctoluitiy, 
volumes are chosen so that the final protein concentration ,s between X) to I e 

. - . llllK , t4 etorP-^hours. Thcretbldin.reactionisquenchedbytheadd.uonof IFAtoa 
solution ,s stirred fe uul> at t ^ ^ ^ ^ ^ ^ 

final concentration of 0.4° o (pM ot approximate^ Before P 

. , ni.rii. ls idded to °-10°o final concentration. Hie refolded 

filtered through a 0.22 micron filter and acetomtnlc is added - - 

.1 .naPorosRl H reveled phase column using a mobile butter ot u ,-o ,IA 
nrntein is chromatosirapned on a l oros M.n icvt.. i 

elution with asradientoface.on.lnlc from I0u,80 . ■ Al.qu.t. ,- enC rallv ihe 

„„ SOS P o,vacrv, a „„de gels and fractions con.a.n.ng homogeneous refold pro.e.n are pooled. Oen a . 
prop erlv reMded s P ec,cs of mos, Proteins are elu.ed a, ,he ^ concentrations of acetom.le since toe 

pe icJare the mos, con.pac, w.th their hydrophobic interiors shielded f.on, interact, ch , e reversed 

L. r es,„ Aggregated sp ec,e 5 are ^ eluted at higher ace.o e concentrates. „, addition to 

I,;,: misled forms of pro.ems from the desired form.the versed phase step also removes endotox.n 

PRO CMC r P0.vpep..de are pooled and the ace.o le removed using a gen.le s.rearo of n.trogen directed 

1 11 Pr JL are formulated into .0 mM Hepe, pll ... with 0,4 M sodium chloride an 4S ma. ol 
^Isis or * gel nhranon using C25 Superfine ,Ph acta. ,cs,„s ec,,l,bra,ed ,n ,ne formulation bu.ter 

and sterile filtered. 

EXAMPLE 4 

„ a£ fPRO : C^^ 

^ Xhis example iU US ,r,e S prepara,,o„ of a po,en„ al » S Kco S> i a ted f„™ of PRO-CMC, PRO-CMC, 
PRO-CMC 45 PRO-CMG.64 or PRO-CMG 72 bv recon.binan, expression in n.an.mai.an ceils. 

Tbe.ector pR K 5 <see EP ,07.24, published Marcb I, IW ,, S em p,„,ed as , he e.press.on vector. 
Op,,!,, ,he pIo-CMC, PRO-CMC, PRO-CMC 4, PRO-C-MO ,4 or 

„!„ed n„o pRK5 »,,h selected res.r.ct.on enz.n.es ,„ allow inscio,, of the PRO-CMC 2. PRO-CMG I 

PRO C MO 4* PRO-C-MC 64 or PRO-CMG 72 ONA u s,„ g h S a„o e ds s as described ,n Santbroo, 

■ „, loR Ks PRO-C-MCi 2. PRO-CMG 12. PRO-C-MC. 45. PRO-C 
e. ill . Sffi. The rcsulln.g vector is called pRro I KU *- ivic. 

MG.64 or PRO-C-MC.72 anJ 
In one embodiment, the selected host cells etui be 1 If; V KC cells as described 

i- ,ii, Tnnsfected HUVI-C cells over-esprcssmg 
; transfection methods described herein for other mammal,.... cells Transfected HL 

PRO-C-MG ^ PRO-CMC2. PRO-C-MC 45. PRO-CMC o4 or PRO-CMC72 or expressing P O-C-MG 
PRO-C-MC ^. PRO.C-MG.45. PRO-CMC4 or PRO.CMC.,2 antisense are tes.ed. for evam P ,e. ,„ ,l,e tabc 

formation assav . 



,n one embodiment. „Sc,cd host cells can be 293 cells. Human 2«3Wls < ATCC CXI .573, are 
„ mwn to confluence in .issue culture plates in medium such as DM MM supplemented with fetal cal. serum and 
optional., nutrient components and or antibiotics. About ,0 ug pRKM'RO-C-MG.2. PRO-C-MG.12. PRO-C- 
MC 45 PR()-C-MC,64 or PRO-C-MG.72 I)N A is mixed with about 1 ug DNA encoding the VA RNA gene 
S , .himmappaxa et a... Cdl. 11:543 (.982), and dissolved in 500 u. of . »M Tris-I.C. 0. . mM HD'I'A. 0.227 M 
Cad- To tins mixture is added, dropwise. .00 u, of 50 mM HLPhS (p H 7.35). 280 mM Nad. 1.5 mM NaPO,. 
and a precipitate is allowed to form lor 10 minute, at 25 'C. . he P rec,p,tate is suspended and added to the 293 
cells and allowed to settle lor about lour hours at 37"C. The culture medium is aspirated off and 2 ml of 20% 
gl> ,erol in PBS is added lor 30 seconds. The 293 cells are then washed with serum free medium, fresh medium 
10 is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections. the culture medium is removed and replaced vv,th culture 
m ed,um (alone) or culture medium containing 200 uCi/m. ^-cysteine and 200 uCi/m. ^-methionine. After 
a . , hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 1 5% 
SDS <>e> The processed K el can be dried and exposed to film for a selected period of time to reveal the 
,s presence of PRO-C-MG.2. PRO-C-MG > 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide. 
The cultures containing transfected cells can undergo further incubatton (tn serum free medium) and the 
medium is tested in selected bioassays. 

,„ an alternative technique, PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG V can be introduced into 293 cells transiently using the dextran sulfate method described by Somparyrac 
,0 eta. Proc Natl Acad. ScL 12 7575 ( 1 98 1 ). 2« cells are grown to maximal density in a spinner llask and 700 
u» pR 1^R^gI7rO-C-MG.12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 DNA ,s added. 
The cells are first concentrated from the spinner flask by centrifugation and washed with PBS. The DNA- 
dextran precipitate is incubated on the eel, pellet for four hours. The cells are treated with 20% glycerol for 90 
seconds washed with tissue culture medium, and re-introduced into the spinner flask containing tissue culture 
,5 medium 5 UE /m. bovine insulin and 0. 1 ug/m. bov.ne transferrin. After about four day s, the conditioned media 
is centnfu.ed and filtered to remove cells and debris. The samp.e containing expressed PRO-C-MG.2. PRO-C- 
MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 can then be concentrated and punfied by any 
selected method, such as dialysis and/or column chromatography. 

,n another embodiment. PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
can be expressed in Cl.O cells The pRK5-PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or 
PRO-C-MG 7^ can be transfected into d.O cells using kno.n reagents such as CaP0 4 or DHAK-dextra,, As 
described above, the cel. cultures can be incubated, and the medium replaced with culture medium (alone) or 
medium containing a rad,olabel such as ^-methionine. After determining the presence ot PRO-C-MG.2. 
PRO-C-MG P PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide, the culture medium can be 
replaced with serum free medium. Preferably, the cultures are incubated for about 6 days, and then the 
conditioned medium is harvested. The medium containing the expressed PRO-C-MG.2. PRO-C-MG.12. PRO- 
C-MG 4^ PRO-C-MG.64 or PRO-C-MG.72 can then be concentrated and purified by any se.ected method. 
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Lp,tope-ta^ed PRO M.2. PRO-C-MG.12. PRO-C-MG.45. PRO-cM.64 or PRO-C-MG.72 can also 
be expressed inmost CO cells. The PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO- 
C-MG 7^ can be subc.oned out of the P RK5 vector. The subclone insert can undergo PGR to fuse in .rame w ,th 
a selected epitope tau such as a poly-his tau into a Baculovirus expression vector. The polv-h,s tagged PRC 
M( , , PRO-CMC, I 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 insert can then be subcloned mto a 
SV40 driven vector containing a selection marker such as D11FR tor selection of stable clones. Finally, the 
run cells can be transacted (as described above, with the SV40 driven vector. Labeling can be performed, as 
described above, to verifv expression. The culture medium containing the expressed po.y-His tagged PRO-C - 
VK,2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 can then be concentrated and punfed 
bv anv selected method, such as by Ni 2 "-chelate affinity chromatography. 

PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 can also be expressed ,n 
C. lO and or COS cells by a transient expression procedure or m CHO cells by another stable expression 
procedure. 

Stable expression in CHO cells ,s performed using the following procedure. The proteins are expressed as 
an leG construct (,mmunoadhes,n). in which the coding sequences for the soluble forms (e.g. extracellular 
domains, of the respective proteins are fused to an IgGl constant region sequence containing the h.nge. CH2 
and CH2 domains and/or is a poly-His tagged form. 

Following PCR amplification, the respective DNAs are subcloned in a CHO expression vector using 
standard techniques as described in Ausubel et al.. Otr^Pro^^ Unit 3.16. John 

W.ley and Sons ( .997). CHO expression vectors are constructed to have compatible restriction sites 5 and , 
of the DNA of interest to allow the convenient shuttling of cDNA's. The vector used expression >n CHO cells ,s 
as described in Lucas et ,1 Nucl. Acids Res. 24:9 (1774-1779 (1996). and uses the SV40 early 
promoter enhancer to dr.ve expression of the cDNA of interest and d.hydrofolate reductase (DHFR). DHFR 
expression permits selection for stable maintenance of the plasmid following transection. 

Twelve micrograms of the desired p.asm.d DNA is introduced into approximately 10 million CHO cells 
usino commercially available transfeetion reagents Superfect* (Quiagen), Dosper* or Fugene* (Boehnnger 
Mannhe,m). The cells are grown as described in Lucas et al.. supra. Approximately 3x10 cells are frozen ,n 
an ampule for further growth and production as described herein. 

The ampules containing the plasmid DNA are thawed by placement into water bath and mixed by 
vortexin* The contents are p,petted into a centrifuge tube containing ,0 mLs of media and centnfuged at ,000 
rpm for 5 minutes. The supernatant is aspirated and the cells are .suspended in 10 ml of selective media ,0.2 
, nl filtered PS20 with 5°o 0.2 „m d,afi.tered fetal bovine serum,. The cells are then aliquoted into a 100 ml. 
spinner containinu 9.) ml. of selective med.a. After 1-2 days, the cells are transferred into a 250 mL spmner 
filled w,th . SO mL selective grimth medium and incubated at 37"C After another 2-3 days. 250 ml.. >00 mL 
and ,000 mL sp,nners are seeded , ,th 3 x 10 ? cells mL. The cell media is exchanged with fresh med,a by 
centrifueation and resuspens.on in production medium. Although any suitable CHO media can be employed, a 
production medium described in U.S. Patent No. 5.122.469. issued June ,6. .992 can actually be used. A jL 
production sp,nner is seeded at 1.2 x ,0* cells ml.. On dav 0. the cell number pll ie determined. On day 1. the 
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spinner is sampled and spSg with tillered air is commenced. On day 2.1Kpinner is sampled, the 
temperature shifted to 33'C and 30 mi. of 500 g I. glucose and 0.6 ml. of .0% antitbam (e.g.. 3>% 
po.vdimethv.si.oxane emulsion. Dow Corning 365 Medical Cade Emulsion) taken. Throughout the 
productions P H is adjusted as necessary to keep it at around 7 2. After .0 days, or unti. the v,ab„,ty dropped 
bdow 70«> the cell culture is harvested by centnfugation and filtering through a 0.22 ,m filter. 1 he t.ltrate 
uas either stored at EC or immediately loaded onto columns for purification 

th e polv-His tauued constructs, the proteins are purified using a Ni-NTA column (Qiagen, Before 
purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned media ,s 
pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes. P H 7.4. buffer containing 0.3 M Nad and 3 
mM imidazole at a flow rate of 4-5 ml/mm. at A C After loading, the column is washed with additional 
equilibration buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. I he highly 
puri ficd Protein is subsequently desalted into a storage buffer containing .0 mM Hepes. 0,4 M NaC, and 4% 
mannitol pH 6.8. with a 25 ml G25 Superfine (Pharmacia) column and stored at -8(rC. 

immunoadhesin (Fc-contain.ng) constructs are purified from the conditioned media as follows. 1 he 
conditioned medium is pumped onto a 5 m, Protein A column (Pharmacia) which had been equilibrated ,n 20 
m M Na phosphate buffer. P H 6.8. After loading, the column is washed extensively with equ.librat.on buffer 
before e.ution with 100 mM citric acid. P H 3.5 The eluted protein is immediately neutralized by collecting 1 
m , fractions into tubes containing 275 „L of ^ M Tris buffer. pH 9 The highly purified protein is subsequently 
desalted into storage buffer as described above for the po.y-His tagged proteins. The homogeneity is assessed by 
SDS polyacrylamide gels and by N-term.nal amino acid sequencing by Edman degradation. 

EXAMPLE 5 

The following method describes recombinant express.cn of PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C- 
MG 45 PRO-C-MG.64 or PRO-C-MG.72 in yeast. 

First yeast expression vectors are constructed for intracellular production or secretion of PRO-C-MG.2. 
PRO-C-MG P PRO-C-MG. 45, PRO-C-MG.64 or PRO-C-MG.72 from the ADH2/GAPDH promoter. DNA 
encoding PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 and the promoter ,s 
inserted "into suitable restriction enzyme sites in the selected plasmid to d.rect intracellular expression of PRO-C- 
MG ■> PRO-C-MG, 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. For secretion. DNA encoding PRO- 
C-MG 2. PRO-C-MG .2, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 can be Coned into the selected 
plasmid together with DNA encoding the ADH2 GAPD1 1 promoter, a mammalian signal peptide, or. tor 
example, a veast alpha-factor or invertase secretory signal leader sequence, and linker sequences (if needed) lor 
expression of PRO-C-MG.2. PRO-C-MG, 2. PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72. 

Yeast cells such as veast strain ABI10. can then be transformed with the expression plasmids described 
above and cultured in selected fermentation media. The transformed yeast supernatants can be analyzed by 

• i -,„h C pmniinn hv SDS-PAGE followed bv staining of the gels with 
precipitation with 10% trichloroacetic acid and separation by mj» 

Coomassie Blue stain. 

Recombinant PRO-C-MG.2. PRO-C-MG .2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 can 
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subsequcntlv he isolated a.Rfied by removing the yeast cells from the formation medium by 
centrifuaation and then concentrating the medium using selected cartridge filters. The concentrate containing 
PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PR()-C-M(,64 or PRO-C-MG.72 can further be purified using 
selected column chromatography resins. 

I XAMPl 1 6 

L V re. ; :o i iot!M<(».(,Mc i 2.fM<n : (;A1(,12 ! PRO^OOJJ^^ 

Baculovir u s-lnfcctcd I n sect Cells 

The following method describes recombinant expression of PRO-C-MG.2. PRO-C-MG.12. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 in Baculovirus-infected insect cells. 

The sequence coding for PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 is fused upstream of an epitope tag contained within a baculovirus expression vector. Such epitope tags 
include poly-his tags and immunoglobulin tags (like Fc regions of IgG). A variety of plasmids can be 
employed, mcludinn plasmtds derived from commercially available plasmids si.eh as P VL1393 (Novagen). 
Briefly the sequence encoding PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 or the desired portion of the coding sequence of PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45, PRO- 
C-MG.64 or PRO-C-MG.72 such as the sequence encoding the extracellular doma.n of a transmembrane 
protein or the sequence encoding the mature protein if the protein is extracellular is amplified by PCR with 
primers complementary to the 5' and 3' regions. The 5' pnmer can incorporate flanking (selected) restriction 
enzy me sites. The product is then digested with those selected restriction enzymes and subcloned into the 
expression vector. 

Recombinant baculovirus is generated by co-transfect.ng the above plasmid and BaculoGold"' virus DNA 
(Pharminuen) into Spodoptera frugipcrda ("Sf9") cells (ATCC CRL 1711) using lipofectin (commercially 
available from G1BCO-BRL). After 4 - 5 days of incubation at 28"C. the released viruses are harvested and 
used for further amplifications. Viral infection and prote.n expression are performed as described by ORe.lley 
et al R^n.nvinis exnressio- A ■ Moratory Manual. Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 can then be purified, for example, by Ni-chelate affinity chromatography as follows. Extracts are 
prepared from recombinant virus-mfected Sf9 cells as described by Rupert et al.. Nature. 362: 175-179 (1 993). 
Briefly. Sf9 cells are washed, resuspended in sonication buffer (25 mL Hepes. P H 7.9: 12.5 mM MgCl 2 ; 0.1 
mM KDTA: 10% ulvcerol: 0.1% NP-40: 0.4 M KC1), and sonicated twice for 20 seconds on ice. The sonicates 
are cleared by centnfugat.on. and the supernatant is diluted 50-fold in loading buffer (50 mM phosphate. 300 
mM NaCl. 10% elvcerol, pll 7.8) and filtered through a 0.45 „m filter. A Ni^-NTA agarose column 
(commercially available from Qiagen) is prepared with a bed volume of 5 mL. washed with 25 ml of water and 
equilibrated w,th 25 mL of loading buffer. The filtered cell extract is loaded onto the column at 0.5 ml. per 
mmute The column is washed to baseline A 2X0 with loading buffer, at which point fraction collection is started. 
Next, the column is washed with a secondary wash buffer (50 mM phosphate: 300 mM NaCl. 10% glycerol. pH 
6.0). which elutes nonspecif.cally bound proton. After reaching A 280 baseline again, the column is developed 
with a 0 to 500 mM Imidazole gradient in the secondary wash buffer. One mL fractions are collected and 
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ana ,„ed bv SDS-PAGH anSTer staining or Western blot with Nr" -N TA^ugated to alkaline phosphatase 
(yia «n,. Fractions containing the 

MG 64 or PRO-C-MG.72 are pooled and dialy/ed against loading buffer. 

Alternatively purification of the lg(, tagged (or Fc tagged, PRO-C-MG 2. PRO-C-MG.2. PRO-C- 
5 MC.45. PRO-C-MG 64 or PRO-C-MG.72 can be performed using known chromatography techniques, 
including for instance. Protein A or protein Ci column chromatography. 

I \ AMIT I 7 

. „, . „ n .-. m,- poor VICi 4^ PRO-C-MG.6 4 or PRO-C- 

Pre paration of Antibodies that Bind PRU-C-MG 2. PRO-C -\1C.J^J!M>^^^±j<U^- 

10 MG.72 

This example illustrates preparation of monoclonal antibodies which can specifically b,nd PRO-C-MG.,. 
PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRU-C-MG 72. 

Techniques for producinu the monoclonal ant.bod.es are known in the art and are described, for instance. 
inGodin* supn, Immunoaens that can be employed include purified PRO-C-MG. 2. PRO-C-MG. 12. PRO-C- 
MG 45 PRO-C-MG 64 or PRO-C-MG.72. fusion prote.ns containing PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C- 
MG 45 PRO-C-MG.64 or PRO-C-MG.72. and cells expressing recombinant PRO-C-MG.2. PRO-C-MG. 12. 
PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 on the cell surface. Selection of the immunogen can be made 
by the skilled artisan w ithout undue experimentation. 

M,ce such as Balb'c, are immunized with the PRO-C-MG.2, PRO-C-MG. .2. PRO-C-MG.45, PRO-C- 
MG 64 or PRO-C-MG.72 immunogen emulsified in complete Freund's adjuvant and injected subcutaneously or 
intraperitoneal in an amount from 1-100 micrograms. Alternatively, the immunogen is emulsified in MPL- 
TDM adjuvant (R.bi Immunochemical Research. Hamilton. MT) and injected into the animal's hind toot pads. 
The immunized mice are then boosted ,0 to 1 2 days later with additional immunogen emulsified in the selected 
adjuvant Thereafter, for several weeks, the mice can also be boosted with additional immunization injections. 
Serum samples can be periodically obtained from the mice by retro-orbital bleeding for testing in EL1SA assay s 
to detect anti-PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 ant.bod.es. 

After a suitable antibedv titer has been detected, the an.mals "positive" for antibodies can be injected with 
a final .ntravenous injection of PRO-C-MG.2, PRO-C-MG.12, PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG 7> Three to four days later, the mice are sacrificed and the spleen cells are harvested. The spleen cells are 
then fused (usinu 35% polvethvlene glycol) to a selected murine myeloma cell line such as P3X63AgU... 
available front ATCC. No CRL 1 597. 1 he fusions generate hvbridoma cells which can then be plated in 96 
well tissue culture plates containing HAT (hypoxanthine. aminoptenn. and thymidine) medium to inhibit 
proliferation of non-fused ceils, mveloma hybrids, and spleen cell hybrids 

The hvbridoma cells will be screened in an I LISA for reactivity against PRO-C-MG.2. PRO-C-MG 
PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72. Determination of "positive" hvbridoma cells secreting the 

nDn r . Nir - -> p R n r MC, P PRO-C-MG.45. PRO-C-MG.64 or PRO- 
desired monoclonal antibodies against PRO-C-MG.2. I RO-C-MC.I-. > ku c . 

C-MG 7° is within the skill in the art. 

The positive hvbridoma cells can be injected intraperitoneal* into syngeneic Balb c mice to produce 
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„ c „ annnodres AUernauvely ,1,. Irybrrd cell, can be *_ «*« «* 

P„ r ,„ea,i. 1 ,be nronoc a, anrrbodrcs „ ccd in ,„c usees can be ace pNsbcd usn.e an„„< „ s„,,a,e 

,„ apil a, followed by ec! ^ ci „,,,rapl,y. Aliernalively. a,n„„> c„ro,na,o s rap„y based upon 

bindina ..I antibody lo prolcin A or proleu. < I can be employed 

r„,minMn rrtr m^m«mK-m*u«rr<H-Mir™™»« 

Hsina Specific Antibodies 

Native or recombinant PKO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
po.vpepudes en be puni.cd by a variety of standard technics in the art of protein purification. K, examp.c 
pro PRO-C-MG , PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide, mature 
PRO-C-MG •> PRO-C-MG. ,2, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG 72 polypeptide, or prc-PRO-C- 
MC - PRO C-MG P PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide is punt.ed by 
Immunoaffinitv chromatography using antibodies specific for the PRO-C-MG.2. PRO-C-MG. 1 2. PRO-C- 
MG 45 PRO-C-MG.64 or PRO-C-MG.72 polypeptide of interest, .n general, an ,mmunoaffin,ty column ,s 

,• u f pro C MG i PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or 
constructed by covalently coupling the ant.-PRO-C-MC.-. PRO L. iviu. 

PRO-C-MG 7^ polypeptide antibody to an activated chromatographic resin. 

Po.vclona. immunoglobulins are prepared from immune sera either by precpitat.on with ammonium 

sulfate or bv purification on immobilized Prote.n A (Pharmacia LKB Biotechnology, Piscataway. N.J.). 

Likewise monoclonal ant.bod.es are prepared from mouse ascites fiu.d by ammonium sulfate prec.p.tat.on or 

chromatography on immobilized Protein A. Partia.ly purified immunoglobulin is covalently attached to a 

chromatographic resin such as CnBr-activated SI PHAROSl. (Pharmacia LKB Biotechnology ). The antibody 

is coupled to the res,, the res.n ,s b.ocked, and the derivative res.n is washed according to the manufacturer s 

instructions. r> D ^ r- 

Such an immunoaffinity column is utilized in the purification of PRO-C-MG.2, PRO-C-MG. 12, PRO-C- 
MG 45 PRO-C-MG.64 or PRO-C-MG.72 polypeptide by preparing a fraction from cells containing PRO-C- 
MG , PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide in a solub.e form. Th.s 
preparation is derived by solubilization of the whole cell or of a subcellular fract.cn obtained via differential 
centnfueat.on bv the addition of detergent or by other methods well known in the art. Alternatively, soluble 
PRO-C-MG ■> PRO-C-MG .2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide can be secreted 
in useful quantity into the medium in which the cells are grown, by employ ing a heterologous secret.on s.gnal 
peptide. 

A soluble PRO-C-MG 2. PRO-CMC, .12. PRO-CMC. 45. PRO-C-MG 64 or PRO-C-MG .7. 

polvpepbde-conrauring prepararion * passed over ,be in, u.aflinny co „. and ,be co, ,s wasbed under 

coadrrion, ,ba, allow rbe prefereaba , ab s orbanee of PRO-CMC.2. PRO-C-MG. ,2. PRO-C-MG 45. PRO-C- 
MG ,4 or PRO-C-MG.72 polypcprrd. brab ionic srreng.b buffers in ,be presence of de,er s en„ 4ne, rhe 
c„, um „ , s e,u,ed under cond.rions .ha, drsrup. aniibody PRCCMC.2. PRO-C-MG. 12. PRO-CMG.45. PRO-C 
MG.64 or PRO-C-MG.72 polype-pride binding a low pH buffer sucb as appr„y,n„,e,y pH 2-3. o, a b, s b 
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concentration of a chaotrop" as urea or thioc>anate ion,, and PRO-C-M»RO-C-MG. . 2. PRO-C- 
MG.45. PRO-C-MG.64 or PRO-C-MG.72 pol> peptide is collected. 

I \ AMI'l I l > 
DniL' Screening 

, h ,s lnve nt,on is particularly useful lor screening compounds by using PRO-C-MG.2. PRO-C-MG. 1 2. 
PRO-C-MG 4, PRO-C-MG.64 or PRO-C-MG 72 polypeptides or binding fragment thereof in any ol a sanely 
of d^ screening techniques. The PRO-C-MG.2. PRO-C-MG.,2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MC v po.vpeptidc or fragment employed in such a test can either be free in solution, affixed to a solid support, 
borne on a cell surface, or located intracellular*. One method of drug screening utilizes eukaryot.c or 
prokarvotic host cells which are stably transformed with recombinant nucleic acids expressing the PRO-C 
MG.2 ,'pRO-C-MG.12. PRO-C-MG .45. PRO-C-MG.64 or PRO-C-MG.72 polypept.de or fragment. Drugs are 

t i mmnetitive bindin» assavs. Such cells, either in viable or fixed 

screened against such transformed cells m competitive Dinum^ 

form can be used for standard binding assays. One can measure, for example, the formation of complexes 
between PRO-C-MG.2, PRO-C-MG. 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide or a 
foment and the aaent being tested. Alternatively, one can examine the diminution in complex formation 
between the PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide and 
its target cell or tareet receptors caused by the agent being tested. 

" Thus the present invention provides methods of screening for drugs or any other agents wh.ch can 
affect a PRO-C-MG.2. PRO-C-MG. 12, PRO-C-MG.45, PRO-C-MG 64 or PRO-C-MG.72 po.ypept.de- 
assocated disease or disorder. These methods comprise contacting such an agent with an PRO-C-MG.2, PRO- 
C MG P PRO-C-MG 45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide or fragment thereof and assaying (1) 
for the presence of a complex betw een the agent and the PRO-C-MG.2. PRO-C-MG . 12. PRO-C-MG.45. PRO- 
C-MG 64 or PRO-C-MG.72 polypeptide or fragment, or (.i) for the presence of a complex between the PRO-C- 
MG •> PRO-C-MG 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypeptide or fragment and the cell, 
by methods we,, known in the art. In such competitive binding assays, the PRO-C-MG.2, PRO-C-MG.,2, 
PRO C-MG 45 PRO-C-MG.64 or PRO-C-MG.72 polypeptide or fragment is typically labeled. After suitable 
incubation, free PRO-C-MG.2, PRO-C-MG,2. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG.72 polypept.de 
or foment is separated from that present in bound form, and the amount of free or uncomplexed label is a 

u -a , ddh r Mr, -> PRO-C-MG 12 PRO-C-MG.45. PRO-C 
measure of the ability of the particular agent to bind to PRO-C-MG _, PRO C MU.I-, 

e -fi tu* prd r Md ~> PRO-C-MG. 12, PRO-C-MG.45. 
MG.64 or PRO-C-MG.72 polypeptide or to interfere with the PRO-C-MG - PKU e 

PRO-C-MG 64 or PRO-C-MG.72 polypeptide eel! complex. 

Another technique for drug screening provides high throughput screening for compounds having 
suitable binding affimty to a polypeptide and is described in detail in WO 84 03564. published on September 
, , ,984 Bneflv stated, large numbers of different small peptide test compounds are synthcs.zed on a solid 
substrate, such as plastic p.ns or some other surface. As applied to a PRO-C-MG .2. PRO-C-MG. PRO-C- 
MG 4S PRO-C-MG.64 or PRO-C-MG.72 polypeptide, the peptide test compounds are reacted with PRO-C- 
MG "> PRO-C-MG P PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide and washed. Bound 
PRO-C-MG 2. PRO-C-MG .2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypeptide is detected by 
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mM „e„ , S , ■■«> ™-C-M, , ,RO-C-M ( „, ™WMC,45. PRO-OMG 64„r 

s "" d s " p :: „„, , ^ - - - - ° - - ^ — "': h r ; ~ 

po.vpcptide .pecdieally compete w„h . test „ „d -or bmdmg «- »K< >-C-MG 2. 

MG 5 PRO-C-MG 64 or PRO-C-MG,2 - — *«* ^ — * " 

"MO, PRO-C-MG ,2. PRO-C-MG 45. PRO C-MG.64 „r PR0-OMG 72 polypepnde. 

EXAMPLE 10 
Rational D r ug Design 

, he .,oa, „f rauona, drag dcstgn is ,„ produce «- analogs or bmlogically ace polypeptide of 
„„ M( , C IprO-C-MG 2. PRO-C-MG ,2. PRO-C-MG. 45. PRO-C-MC64 „ PRO-C-MG.72 polypepnde 

can be used ,„ fash.on drugs which are „ active or stable forms „. the PRO-C-MG .. 

M0 45 PRO-C-MG. 64 or PRO-C-MG 72 polypeptide or w,ch enhance or rnrerfere w,,h ,be ,u„c„o„ f the 
PRO-C-MG.2. PRO-C-MG 12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 polypepbde ,„ ,c./. 

^BSflatetoS .«-«.«.»)■ pRO-C-MG 12. PRO-C-MG 45. 

„, one approach. ,he rhree-d.mensional structure ol ,he PRO-C-MG.-. 

... r odo r Mfi 2 PRO-C-MG 12. PRO-C-MG. 43. PRO- 
PRO-C-MG.64 or PRO-C-MG.72 polypeptide, or of an PRO-C-MG... 

C-MG 64 or PRO-C-MG.72 polypeplide-inhibnor complex. ,s derermined by .-ray crystallography^ by 
HUr model.n, or. „,os, typtcally. by a combination of .he two approaches. Bo.h ihe shape and char es of 
hTpRCC-MG^PRO-C-MG,, PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG 72 polypepttde must be 
ascertamed ,o elucdate ,he structure and ,„ determ.ne acpve s,,e,s, of .he molecule. Less ofte, useful 

L„„ re B a,din e ,r,e structure of the PRO-C-MC.2. PRO-C-MG,2. PRO-C-MG 45. PRO- CMG 64 or 
O-C-MG,; polypeptide can be gamed by modeling based on .he suture - ~ ^ ^ 
cases relevam structural mlbrmation is used .o design analogous PRO-C-MG 2. PRO-C-MG. 1 2.PRO-C 
, 5 PRO-C-MG 64 „, PRO-C-MG.72 polypepude-l.e molecuies or ,„ identify ef.icen, ,„h,b„»rs. ttse u, 
^ „, r a„o„a, ,es, s n can mclude molecules wb,ch have m.provcd ac.o ,,y or stab.hty as shown y 

lira ,l„ and webs, ffebe^ il ~ — « - « 

„a,ive nepudes as shown bs Aihauda c-, u / . JJl!!^- 111:742-746 < I «5 , 

' „ aiso poss.ble io isola.e a target-speciic aaubody. selected by luncona, assay as descr.be above. 

and ,he„ ,o solve ,,s crvsta, structure. Th,s approach. ,n princpie. > ,e,ds a pbarn.acore npon wh.ch snb,e q ue„, 

rslcanbe based. It is possible to bypass protein crystallography aliogeiher by generating anli-idiotypic 

,be b,„d,n 2 s,,e of the ann-tds wonld be eypeced to be an analog of the or,g,na, receptor. 1 he a„„-,d 
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then be used to identify aSlate peptides from banks of chemically or bXcally produced peptides. I he 
isolated peptides would then act as the pharmacure. 

Bv virtue of the present invention, sufficient amounts of the PRO-C-MG.2. PRO-C-MG..2. PRO-C- 
MC, 45 PRO-C-MG.64 or PRO-C-MG.72 polypeptide can be made available to perform such analytical studies 
as X-rav crvstallo.raphy in addition, knowledge of the PRO-C-MG.2. PRO-C-MG.,2. PRO-C-MG.45. PRO- 
C-MG 64 or PRO-C-MG.72 polypeptide amino acid sequence provided herein will provide guidance to those 
employing compute, modeling techniques in place ot or in addition to x-ray crystallography. 

HXAMPI f 1 I 
Pre paration of Antisense Oli gonucleotides 
Oligonucleotide Synthesis. I Jnsubstituted and substituted phosphod.ester t P - O) oligonucleotides arc 
svntheM/ed on an automated DMA synthesizer ( Applied B.osystems model 380B, using standard 
phosphoramiditc chemistry with oxidation by iodine. Phosphorothioates , P = S) are synthesized as for the 
phosphodiestcr oligonucleotides except the standard oxidation bottle is replaced by 0.2 M solution ot 
3H-I --benzodithiole-3-one ...-diox.de in acetoni.nle for the stepwise thiation of the phosphite linkages. The 
thiation wait step is increased to 68 sec and is followed by the capping step. After c.eavage from the CPG 
column and deblocking in concentrated ammonium hydroxide at 55* C (1 8 hr). the oligonucleotides are punhed 
bv precipitin* twice with 2.5 volumes of ethanol from a 0.5 M NaCl solution. Phosphinate oligonucleotides 
are prepared as described in U.S. Pat. No. 5,508.270. herein incorporated by reference. Alky, phosphonate 
oligonucleotides are prepared as described in U.S. Pat. No. 4.469.863. herein incorporated by reference. 
3'-Deoxv-3'-methvlene phosphonate oligonucleotides are prepared as described in U.S. Pat. No, 5.610.289 or 
,6^5 0S0 herein incorporated by reference. Phosphoramiditc- o.igonucleotides are prepared as described m 
U S Pat No 5 2.6.775 or U.S. Pat. No. 5.366,878. herein incorporated by reference. Alkylphosphonothioate 
oligonucleotides are prepared as described in published PCX applications PCT/US94 00902 and 
PCT US93 06976 (published as WO 94/17093 and WO 94/02499. respectively), herein incorporated by- 
reference 3'-Deoxv-3--amino phosphoramidate oligonucleotides are prepared as described in U.S. Pat. No. 
5.476.925. herein incorporated by reference. Phosphotriester oligonucleotides are prepared as described in U.S. 
Pat. No. 5.023.243. herein incorporated by reference. Borano phosphate oligonucleotides are prepared as 
described in U.S. Pat. Nos. 5.130.302 and 5.177.198. both herein incorporated by reference. 

Olmonucleoside Synthesis. Methy lenemethylimino linked oligonucleosides (MMI linked 
oligonucleotides), methy lenedimethy Ihy drazo linked oligonucleosides (MDH linked oligonucleosides). and 
methvlenecarbonvlam.no linked oligonucleosides (amide-3 linked oligonucleosides). and 

methvleneammocarbonvl linked oligonucleosides (amide-4 linked oligonucleosides). as we,, as mixed backbone 
compounds having tor instance, alternating MMI and P O or P - S linkages are prepared as described ,n U.S. 
Pat. Nos. 5.378.825. 5.386.023. 5.489.677, 5.602.240 and 5.6.0.289. all of which are here.n incorporated by- 
reference. Formacetal and thioformacetal linked oligonucleosides are prepared as described in U.S. Pat. Nos. 
5.264.562 and 5.264.564. herein incorporated by reference. Ethylene oxide linked oligonucleosides are prepared 
as described in U.S. Pat. No. 5.223.61 8. herein incorporated by reference. 

PNA Synthesis. Peptide nucleic acids (PNAs) are prepared in accordance with any of the various 
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procedures referred to in PepWNudeie Acids (PNA): Synthesis. PropertiesWpotentia, Applications^ 
Hu)0r ,an,c & Mcdicina. Chen,,,, .4:5-23 0 996K Ihc> arc also prepared in accordance with I S at. No, 

5 539 ()8"> ^ 700 922. and 5.719.262. herein incorporated by reference. 

,. . ,. , [t () Mel-P'-deow l-|2'-()-Me] Chimeric Phosphorotlnoate 
S\nthesisoi Chimeric Oligonucleotides. [2-0-Me|l_ ueox. | , 

■ , ,, .Invin^'-O-alkvl phosphorotlnoate and 2'-deoxy phosphoroth.oate 

Oligonucleotides. Chimeric oligonucleotides having _ U alKyip I 

usint , , n ^npHed Biosvstems automated DNA synthesi/er Model 
oligonucleotide segments are synthesized using an .\pj.ncu 

38013. as O„g«n„dco,idos arc synthesized using the automated syntnestzo, and 

^ dc0 „.5'.dimethoyur,tsl-3'-l>phospho,amiduc lor .he DNA portion and 

^dm.edros.uri.U-r-O-me.Hyi-.-O-phosphor. d,,c for .and .V.1„„ The standard synthes.s eye, „ 

moddied K ^ -nc ».» ,=P ^ - '" 6 "" ~ ^'7 

RN A and ,„« for 2-0-me,h> I The fuiiy protected ohgonucieotide is cieaved from ,he support and , he 

phospha,. group ,s dcpr„,ec,ed ,„ 3: , - ™- ~*» *» 

pitmen, ,n methanoiic ammoma for 2T hrs a, roon, temperature is rircn done ,o depro.ee, „, bases 

and sampie ,s a s a,n » dryness The peiie, ,s .suspended n, ,M TBAF , W M a, roon, 

,e„,pera,ure ,„ depro.ee, the 2> posaioos. The reacor, ,s then eauenched wtth i M TEAA and ,he sampie ,s , h en 
redid ,o , a vohtme by ro.ovae before being desaHed on a 035 s,ze exciuston coiomn. The o„go recovered 
,hcn analvzed spectropho.ome.ncaiiy for yield and for pu„,y by capillary elec.roplrores.s and by mass 
spee,rome,rv [2 .o-,2.Me,h„,ye,by„H2'-de„xyH2'-0-,Me,„o.ye,hyl)l Ch„„eric Phosp„or„,h,„a,e 

0,ig„nuc,eo„des: ,2-CM2-me,h„xye,hy . l)H 2,deoxyH-2'-0,n,e,„»ye,„yl>l 

o „: 0 „„c,e„„des are prepared as per ,he procedure above for ,he r-On,e,hy, chimeric ohgortucieonde. w«h 
s„bs,i,,,, 1 on„f2-0-(n,e,l,oxye,l,yl.an,,d,,e s for,l,e2--<>-n,e,bylarnid,,es. 

, , Ph„s„h„rotl,ioaIel-P , -0-(2-Me,hosyelbyl) Phosphod,es,er| 
|2'-O-(2-Metl,0\yeil,yliPliospriodies,er]-l2 -deoxv Phosphorotlnoate | 1- -J 1 . 

Chimeric Oligonucleotides: [2'-0-(2-me.ho*yethyl phosphodiesler]-[2'-deoxy 

ph„spl,or„ to a,eW2*<n,e,f,„xye,hy„ phosphodies.er) chimenc „,i g „nuc,e„„de s are prepared as per , he 
bove procedure for ,he 2-O-me.hyl chimeric ohgonucieotide «i,h ,„e subs„,u,i„n of r-0,n,c,hoxye,hyl 
amidhes for ,he 2-O-mchy, amidues. ox.dization with iodme ,o genera.e ,he phospbod.es.er ,n,er„ac,eo„de 
images „,,l„n ,1,. wing p„rt,„ns of ,he chimeric structures and sulfurization utilizing 3H-I.2 
benzodi,hio,e-3-one , , dio.de (Beaucage Reagent, to generate the phosphoro.hioa.e i,„er„uc,e„„de hnkages 
for ,he center gap Cher chimeric oiigonucieotides. ch.meric oiigonudeosides and mixed ch.menc 
ohgouacieo,,;, ohgonucieos.des are sy„,he s ,zed according ,o U S. Pa, No 5,23.065. herein ,nc„rpora,ed by 

reierence. 

Kxamnle 12 
Corneal AntzioL'enesis Assay 

vrrr -,s m inducer of amiioizenesis. can be used to test molecules 
A corneal anszioaenesis assay, using V EG I as an inducer 01 an_ ^ 

• t fPROC MG 0 PRO-C-MG.12.PRO-C-MG.45.PRO-C-MG.64orPRO-C-MG.72forant,- 
as an antagonist of PRO-C-rvKj._. kku c ivi<j r , y < r . , . nor, 

■ r f PRO C MG - PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO- 
an«io«enic activitv. or as an agonist ot PRO-C-MO -. 1 ku l 

C-MO 7, for enhancng a„g,oge„es,s. A 15 m cision , s made approyin.a.eiy i mm from the cen.er o, ,l,e 

cornea of .sonurane-fetamme ,,,0-SO „,g kgl yy lazine t M.-i 5 ,„g kg, a„es,he,ized Sprague-Davcley ra.s 
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lIsin ., a curved spatula, the" on is bluntly d,ssected through the stroma ,IPds the outer canthus of the e>e. 
-X H.dron pellet ,2 x 20 mm, containing VEGF (2(><)ng>. sucralfate ,100 ,g> with or without (control ) test 
mo ,ecu.e a, various amounts, is inserted into the base of the pocket. Alter surgery, the eyes are coated with 
.. cnt amiun ointment. Animals are observed at 24-48 hr lor the occurrence of nonspecific in.lammat.on and 
..en da,K thereafter. At day 6. the animals are euthanized and injected with HTC-dextran to al.ovv tor 
visualization of the vasculature. Corneal whole mounts are made of the enucleated eves and analyzed tor 
avascular area usim: the computer assisted image analysis. 

The /„ vivo anti-anaioaenic effects of a PRO-C-MG.2. PRO-C-MG I 2. PRO-C-MG.45. PRO-C-M.,„4 
or PRO-C-MG ^ antagonist are shown using Hxdron pellets containing 200 ng recombinant VEGF. w.th or 

■ n nnr PRO C-MG ^ PRO-C-MG. 1 2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 
without various amount?. Oi I ku e ,vivj._. i iv _ 

antagonist implanted into the corneas of Sprague-Dawley rats as described above, in vivo enhancement of 
anofoeenisis can also be studied in this system. Data from this experiment will show that pellets containing the 
combination PRO-C-MG 2, PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antagonist and 
VEGF can produce a significant reduction in vessel length compared to the VEGF only (positive) controls. 
Th ese ,„ rn-o data are consistent vv,th the in vitro results, i.e.. antagonism of PRO-C-MG.2. PRO-C-MG..2. 
PRO-C-MG 45 PRO-C-MG 64 or PRO-C-MG.72 produces strong inhibition ovogenesis ,n endothelial 
.issue. Convers.ey, agonism of PRO-C-MG.2. PRO-C-MG. ,2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG.72 produces enhancement of angiogenesis in endothelial tissue. 

Example 13 
Fnrlnthelial Proliferation Assay: 
HU VFC are seeded on colla,en-coated 96-well plates at 6.000 cells/cm 2 in Clonetics EGM 
supplemented with .0% FBS, 2 mM L-g,utam,ne. lOOU/m. penici.lin and .00 U/ml streptomycin and allowed 
to attach for 4 hr. Medium is then replaced with 1 X basal medium consisting of M « 99 supplemented w ,th 
1%FBS IX ITS 1 mM L-»lutamine. 50 mg/ml ascorbic acid. 26.5 mM NaHCO,, lOOU/ml penicillin and 100 
Cml streptomvein supplemented with 40 ng/m. bFGF. 40 ng.m. VEGF and 80 nM PMA. Cells are cultured ,n 
above medium in the presence of test drugs or vehicle for 4 hr. Then 5 m, (100 mM ) of S'-bromo-- 
deo.xvurid.ne (BrdU) is added in a final volume of 100 mFwel. and cells are incubated for another 20 hr. BrdU 
incorporation is evaluated by an EL1SA kit from Boehringer Mannheim (Indianapolis. IN). 

Data are expressed as the mean ± standard error. Statistic analy sis is performed using one-way 
ANOVA (INSTAT, Graph Pad Software. Sorrento Valley, CA). Multiple comparisons against the control are 
analyzed using Bonferroni modification of Student', t-test to determine differences between groups. A p value 

- 0 05 is accepted as significant. 

,-his assav can indicate that PRO-C-MG.2. PRO-C-MG.12. PRO-C-MG.45. PRO-C-MG.64 or PRO-C- 
MG 7^ antagonists can repress or inhibit growth tactor-induced endothelial cell proliferation. BrdU 
incorporation assavs are performed to detect proliferation of endothelial cells cultured on type I collagen-coated 
surface in medium containing the growth factors, e.g. VEGF. bFGF and PMA. in the presence of vehicle or 
PRO-C-MG 2 PRO-C-MG .2. PRO-C-MG.45. PRO-C-MG.64 or PRO-C-MG.72 antagonists. The present 
invention, therefore, is also directed to a method of inhibiting growth factor induced endothelial cel. 
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-r, , . . , Wwith reflective amount of a PrW-MG.2. PRO-C-MG.12. 1RO- 
proliferation b> contacting efcehal cells w,th vascularization 
- MC - 4S PRO-C-MG 64 or PRO-C-MG.72 antagonist. Conditions associated „th 

::::::::is,s ^ - ^ ^ — ^ - ^ ca„ * ^ * 

expression events associated » ,th an.e e ^ ^ ^ 

, r--,r VF -Til' I he importance ot tnese i«c '^m 

cklrls dc „,„„s,ra,cd . ^ (>hcd ,„ „ d , >lhclia , „„ mOTP h„genesMPo„ g . 

_,. j jiffnrontiatinn and that r It- I a ci im.a _ ^_ ^ ( 

"""" , , ..-, l[J ,, 0 .f,„s e i.i.(iW)£.««>''»« T ' l '* i ' :l1 " 1 

afl ,l. 1 l«lS-|l«*»'*** h ™ pro CMC- PRO-C-MG.12. PRO-C- 

(lw8) ,cv„.v, n,: 3M1 -:-, ^^^^-^ 

M0.45. PRO-C-MC e,4 or PRO-C-MC,: ac,i* alters Ht-1 and KO »P - ^ 

de.ernrn.od nsrng rea . ,« RT-PCR in *, -« ^ 

aro w„ ,„ Ihr.e d,mens,ona, c„„a g en gels. » also we,! k nown - - »- ^ wllh 

p,as ^^.^^^--^^.^^J^^ 

— - - — - t f " :::: ;::r c - M ,i, . 

— C — e " CnS I „ : e "X; S ,on of «. P>™ - PA- - <" 

PRO-C-MG.72 ago„, S m or an.agon.sn, on gene expre Ks , drug „ e i,he, 

,h re . di.en.ipna, co„age„ ge,s can be ,ead„> defined. T - . about 2 4 hr 

EXAMPLE 14 

nor, Mr - PRO-C-MG 12, PRO-C-MG.45. PRO-C- 
This a SS ay is designed ,o de.ermine whelher PRO-C-MG PRO C 1 
MG 64 or PRO-C-MG 12 snows ,he abihG „ srrmula.e adrenal conica, c a p,„ar> «ndo.he„a, 

DMEM. ,0% Ca '| Ser ™' 2 ™" ^""("^ACE celk alone: (3) ACE cells plus VEGF (5 ng/ml): and (4) ACE 
„, e f„,l„w,ngO II no ACE cells added., |00 microliter v „| umes |. ,s then added ,o .he wells , a, 

rci «*«** The com,o, - r ;:; e i c I « - - ^ - — °- 

. , . . .-,„- a l°o and 0 01°b. respectivelv). I ne cen cuiluic 
) dilutions otl o. O.l oanuo.v. An acid 

A,,r,„en,er, b ap„„.,hc m ed,a ...^^---^ 

— - • 100 : oti, t ° .; :::::: „ ;,;„„ » , c . ^ , — - 

— ; r ::::: ~ ;;: ^ « . — • - - - 

addition of 10 microliters IN NaUn. P PRO -C-MG.64 or PRO-C- 

The activity of PRO-C-MG. 2. PRO-C-MG. 12. PRO-C-MG. 4. . 

r;=;:::;:;:r~::.::. 
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the assay are considered "pSive" it the observed stimulation is ■ 50% increase over background. 

I X.W1PI I 15 

Inhibition ol Vascular Endothelial Growth Fact or ( VEGF) 
Stimulated Proliferation of Endothelial Cell Growth 
5 The ability of various PRO-C-MG.2. PR(.)-C-M(i.l2. PRO-C-MG.45. PR()-C-MCi.64 or PRO-C- 

MG. 72 polypeptides to inhibit VEGF stimulated proliferation of endothelial cells can be tested. Specifically, 
bovine adrenal cortical capillary endothelial cells (ACT!) (from primary culture, maximum of 12-14 passages) 
are plated in 96-well plates at 500 cells well per 100 microliter. Assay media include low glucose DMEM. 
10% calf serum. 2 mM glutamine. and 1 X penicillin/streptomycin fungizone. Control wells include the 
10 following: ( I ) no ACE cells added: (2) ACH cells alone: (3) ACE ceils plus 5 ng ml EOF: (4) ACE cells plus 3 
mi. ml VHGF: (5) ACE cells plus 3 ng/ml VECF plus I ng/ml TGF-beta: and (6) ACE cells plus 3 ng.ml VEGE 
plus 5 ng ml LIF. The test samples. poly-h,s tagged PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45, PRO-C- 
MG.64 or PRO-C-MG. 72 polypeptides (in 100 microliter volumes), are then added to the wells (at dilutions of 
1%. 0.1% and 0.01%. respectively). The cell cultures are incubated for 6-7 days at 37 05%C0 2 . After the 
1 5 incubation, the media in the wells is aspirated, and the cells are washed 1 X with PBS. An acid phosphatase 
reaction mixture (100 microliter: 0.1M sodium acetate. pH 5.5. 0.1% Triton X-100. 10 mM p-nitrophenyl 
phosphate) is then added to each well. After a 2 hour incubation at 37~C. the reaction is stopped by addition of 
10 microliters IN NaOH. Optical density (OD) is measured on a microplate reader at 405 nm. 

The activity of PRO-C-MG.2, PRO-C-MG. 12. PRO-C-MG.45, PRO-C-MG.64 or PRO-C-MG. 72 
polypeptides is calculated as the percent inhibition of VEGF (3 ng/ml) stimulated proliferation (as determined 
by measuring acid phosphatase activity at OD 405 nm) relative to the cells without stimulation. TGF-beta is 
employed as an activity reference at I ng/ml, since TGF-beta blocks 70-%% of VEGF-stimulated ACE cell 
proliferation. The results are indicative of the utility of the PRO-C-MG .2. PRO-C-MG.12. PRO-C-MG .45. 
PRO-C-MG.64 or PRO-C-MG. 72 polypeptides in cancer therapy and specifically in inhibiting tumor 
angiogenesis. The results are considered positive if the PRO-C-MG .2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG. 72 polypeptide exhibits 30% or greater inhibition of VEGF stimulation of endothelial 
cell growth (relative inhibition 30% or greater). 

EXAMPLE 16 
Induction of c-fos in Endothelial Cells 
This assay is designed to determine whether PRO-C-MG.2. PRO-C-MG. 12. PRO-C-MG.45. PRO-C- 
MG.64 or PRO-C-MG. 72 polypeptides show the ability to induce c-fos in endothelial cells 

Human venous umbilical vein endothelial cells ( HI) VEC. Cell Systems) in growth media (50% Ham's 
j 12 wo Gill: low glucose, and 50% DMEM without glycine: with NaHC()3. 1% glutamine. 10 mM HE PES. 
10% FBS. 10 ng. ml bl'GF) are plated on 96-well microliter plates at a cell density of 1x104 ceils well. The day 
after plating, the cells are starved by removing the growth media and treating the cells with 100 „l well test 
samples and controls (positive control: growth media: negative control: 10 mM HEPES. 140 mM NaCI. 4% 
(w V) mannitol. pH 6.8). The cells are incubated for 30 minutes at 37 C. in 5%C0 2 . The samples are removed, 
and the first part of the bDNA kit protocol (Chiron Diagnostics, cat. =6005-037) is followed, where each 
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Fibrin "el tube formation assav. A thrombin solution is prepared b> the addition of 2 ml of basal 
medium , Medium 1«9 supplemented with 1% fetal bovine serum. Ix insu.in-.ransferrin-se.enium , . 1 S). 2 
mmol , , ..qutamme. 26 S Nal.CO,. ,00 l - ml penicillin. .00 II m. s,re P tom> an , to ,001.1 thrombin (Sigma 
S Chemical Companv. Catalo, 6634,. This is kept on ice. A fibrinogen solution is prepared by dissolving 1 .2 
mt . of fibrinogen (Stem. Chemical Company. Catalog „ -4883) ,n 44 ml of basa, medium. Human umbiheal 
-ndotheHa. cells are then suspended at a Una, concentration of 4 x 10> cells per m, in the fibrinogen solution. 
lhe thrombin solution ,s then a.iquotcd (10 ul -11, to wells of a 48 we,, tissue culture plate on ice. 1 hen 300 
u , of the ,U Vi.C Fibrinogen mix is added to each thrombin containing well and mixed by pipett.ng up and 
,0 dow n 3 to 5 times. The plates arc incubated at 37"C for 20 minutes to allow solidification of the fibrin gel. 
Basal media is then added with one of the follow ing: (a, no additives: ,b) basic fibroblast growth factor (40 
n , m ,). (c) vascular endothelial cel. growth factor (40 ngmlK (d, phorbol myr,state acetate (80 nM); (e) the 
combination of (b). (c) and (d): and. anyone or more of (a, (b). (c). (d) or (e) in combination with added test 
a«ent at various concentrations. Activity in the assay is treasured as an alteration in the formation 
,5 structures, which can be quantitated by measurement of the length of tube-like structures formed and/or the area 
of the culture covered bv the tube-like network. 

A.ents either a.on.sts or antagonists (e.g., those that block PRO-C-MG.2. PRO-C-MG.,2. PRO-C- 
MC 45 PRO-C-MG.64 or PRO-C-MG.72 expression), can also be quickly screened with the following scoring 
in which a positive result is equal to or greater than 2: score of , . cells are all round: score of 2. cells are 
20 elongated: score of 3. cells are forming tubes with some connections: and score of 4. cells are forming complex 
tubular networks. 

Optiona.lv. one can add to the cel. so.utions about . uM 6-FAM-F.TC dye to stain vacuoles while they 
are formino And. after incubation, ce.ls can be fixed w ith 3.7% formalin at room temperature for 10 m.nutes. 
washed wUh PBS five times, then sta,ned with Rh-Pha.loidin at 4°C overnight followed by nuclear staining with 
,5 4 uM DAP, Subsequently, the cells can be scored for the effect of agent on apoptos.s. allowing one to identity 
factors that facilitate or reduce eel, survival in the 3-d.mensiona> matrtx. particularly in the presence of 
exogenous B rowth factors (e.g., VEGF. bFGF). In this apoptosis assay, a positive result is equal to or less than 
about . where 0 = no apoptosis, 1 = less than about 20% cells are apoptotic. 2 = less than about 50% cells are 
apoptotic and 3 = greater than about 50% cells are apoptot.c. In add.ton. with the additon of vacuole sunn, one 
30 can identifv factors that stimulate or reduce endothelial vacuole formation and lumen formation in the presence 
of bFGF or VEGF (40 n, ml,, along with I uM 6-FAM-F.TC dye to stain vacuoles while they are forming. 
Cells are incubated at 37 G5% CO, for 48 hr. fixed with 3.7°, formalin at room temperature tor .0 minutes. 

i Rll pv„ii m( i m ., t 4 C overni"ht followed bv nuclear staining with 
washed w ith PBS five times, then stained w ith Rh-Phal,oidin at 4 i ovcrm, 

4 uM DAP, A positive result is equal to or greater than 2: 1 - vacuoles present ,n less than 20° o of cells. 2 - 
3S vacuoles present in 20-50% of cells. 3 - vacuoles present in greater than 50», of cells. This assay is designed to 
identify factors that are involved in stimulating pmocUosis. ion pumping, permeability, and junction formation. 
De posit of Material 

The follow ing materials have been deposited with the American Type Culture Collection. 1 080 1 
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University Blvd.. Manassas" 20 1 1 0-2209. I ISA (ATCC ): 

Materia! A I CC Dep. No. Deposit Date 

DNA-C-MG.2-1776 PTA-799 September 28. 1 999 

DNA-C-MG. 12-1776 PTA-798 September 28. 1 999 

This deposit was made under the provisions of the Budapest Treaty on the International Recognition of the 
Depos,, „f Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder ( Budapest Treaty ). 
This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The deposit will 
be made available by ATC'C under the terms of the Budapest Treaty, and subject to an agreement between 
Genentech. Inc. and ATCC. which assures permanent and unrestricted availability of the progeny of the culture of 
the deposit to the public upon issuance ot the pertinent patent oi upon ,a } u, B o^,. .o r ..~..e . - • ■ ■ 
or foreign patent application, w hichever comes first, and assures availability of the progeny to one determined by 
the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 USC §122 and the 
Commissioner's rules pursuant thereto (including 37 CFR §1.14 with particular reference to 886 OG 638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should die 
or be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on 
notification w,th another of the same. Availability of the deposited material is not to be construed as a license to 
practice the invention in contravention of the rights granted under the authority of any government in accordance 
with its patent laws. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to practice 
the invention. The present invention is not to be limited in scope by the construct deposited, which is intended as 
a single illustration of certain embodiments of the invention and any constructs that are functionally equivalent arc 
within the scope of this invention. The deposit of material herein does not constitute an admission that the written 
description herein contained is inadequate to enable the practice of any embodiment of the invention, including the 
best mode thereof, nor is it to be construed as limiting the scope of the claims to the specific illustrations that it 
25 represents. Indeed, various modifications of the invention in addition to those shown and described herein w ill 
become apparent to those skilled in the art from the foregoing description and fall within the scope of the appended 
claims. 
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